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SEQUENCE LISTING 



<110> Alex Bollen 

Alain Fauconnier 
Edmond Godfroid 

<120> Vaccine 



10 <130> B45168 

<160> 82 

<170> FastSEQ for Windows Version 3.0 



<210> 1 
<211> 2100 
<212> DNA 

<213> Bordetella pertussis 

<220> 
<221> CDS 

<222> (1) . . . (2100) 



25 <400> i 

5*2 Sw 9 t gC aag aaa tCC att c ^ c C S C ct S caa cgc gcg gtg gcg eta 

Met Thr Ser Lys Lys Ser He Arg Arg Leu Gin Arg 111 Val SI L^u 

1 5 10 



15 



Sf C o g ° C9C aaC gac atc S ta ct S S cc ^5 etc ate gtg gcg ate 
Ala Thr Ser Arg Asn Asp He Val Leu Ala Val Leu He Val HI lie 



48 



96 



20 25 



30 



^ ?r f o£ 2 9 9 at ° Ctg CCg ttg ccc aca ac 3 c tg gtc gac gtg ctq 144 
35 val Phe Met Met He Leu Pro Leu Pro Thr Thr Leu Val Asp Val Leu 
3 5 40 



45 



r? fc *? 9 at9 309 Ctg tCg gca * tc ctg ctg atg gtc gcg atg 192 

He Gly Ala Asn Met Thr Leu Ser Ala Val Leu Leu Met Val Ala Me? 



40 50 



55 60 



ltf> tI 9 o Ct o° 9 CCC Ctg gcg ttt: tcc tc S ttc cc t teg gtc ctg ctg 240 
Tyr Leu Pro Ser Pro Leu Ala Phe Ser Ser Phe Pro Ser Val Leu LeS 
00 70 75 



45 75 80 

£? ^ tk 9 f t9 t w° C " Ctg ggc atc tcc atc ^cg ace acg egg ctg 
Val Thr Thr Leu Phe Arg Leu Gly He Ser He Ala Thr Thr Arg Le2 



85 90 



95 



?S ft?, t 9 £? a 2?° g3t 9CC ggc cac atc atc S a 9 ac <= ttc ggc aac 
He Leu Leu Gin Gly Asp Ala Gly His lie He Glu Thr Phe Gly Asn 
100 io5 



288 



336 



110 



55 Pne Val Val G?v r?f, 9tC " C Ctg gtg gtt ttc ctc ^tc 384 

fhe Val Val Gly Gly Asn Leu He Val Gly Leu Val Val Phe Leu He 

125 



H5 i 2 o 



Leu thI ?ff 5*? ^ ag ou c gtg gtc atc acc aaa s c s <? a s c gg gtg 

) l5o Gln Phe Val Val Ile Thr L ^ s G1 V Ala Glu Arg Val 

XJU 135 140 



432 



1 



10 



15 



0'03 „ O^S&Q2 

WO 00/37493 PCT/EP99/10297 



gcc gaa gtc gcc gcg cgc ttc teg ctg gac gec atg ccc ggc aag cag 480 
Ala Glu Val Ala Ala Arg Phe Ser Leu Asp Ala Met Pro Glv Lvs Gin 
145 150 155 160 

atg tec ate gac gcg gac ttg cgc gcg ggc ace ata gac atg gac gaa 528 
Met Ser lie Asp Ala Asp Leu Arg Ala Gly Thr He Asp Met Asp Glu 
165 170 175 

gcc cga cgc cga cgc cgt acg gtc gag aag gaa age caa ctg tat ggc 57 6 

Ala Arg Arg Arg Arg Arg Thr Val Glu Lys Glu Ser Gin Leu Tyr Gly 
180 185 190 

gcc atg gac ggc gcg atg aag ttc gtc aag ggc gat gcc ate gcc ggc 624 
Ala Met Asp Gly Ala Met Lys Phe Val Lys Gly Asp Ala He Ala Gly 
195 200 9« 3 



200 205 

ctg ate ate gtt gcc gtc aac ctg ctt ggc ggc atg ctg gtc ggc gtg 672 

Leu He He Val Ala Val Asn Leu Leu Gly Gly Met Leu Val Gly Val 
20 210 215 220 

ctg cag cgc ggc ctg age gcc ggc gag gcc gtg cag aca tat gcc ate 720 

Leu Gin Arg Gly Leu Ser Ala Gly Glu Ala Val Gin Thr Tyr Ala He 

225 230 235 



25 



30 



35 



45 



50 



240 



ctg ace ata ggc gac ggg etc ate gcg cag ate ccg gcg ctg ttc ate 768 

Leu Thr He Gly Asp Gly Leu He Ala Gin He Pro Ala Leu Phe He 
245 250 255 

gcc ate tgc gcc gga ate ate gtg acg egg gtg cag ace ggg gat ggc 816 

Ala He Cys Ala Gly He He Val Thr Arg Val Gin Thr Gly Asp Gly 
260 265 



270 



ccc tec aac gta ggc ace gac ate ggc gca caa gtg ctg gcg cag cct 
Pro Ser Asn Val Gly Thr Asp He Gly Ala Gin Val Leu Ala Gin Pro 
275 280 285 



ccc ggc atg ccc acg ctg gtc ttc ttc gcc ctg gcc gcc gcg gtg ggc 
Pro Gly Met Pro Thr Leu Val Phe Phe Ala Leu Ala Ala Ala Val Gly 
305 310 * 



315 320 



864 



cgc gcc ctg gtc att gcc ggc gcg ate teg gca ggc ctg ggc etc att 912 

An 9 A ™ LeU Val Ile Ala Ala Ile Ser Ala Gly Leu Gly Leu He 

HU 290 295 300 



960 



Til ok° H ta ? tg f tg CgC gCa tCC cag c gt ccg ccc gaa ggc 1008 

Thr Ile Gly Phe Val Leu Leu Arg Ala Ser Gin Arg Pro Pro Glu Gly 
325 330 335 

gcc gag ccc gcg etc gcc ggc atg get gcc gac ggc cag ccc cgc acc 1056 
Ala Glu Pro Ala Leu Ala Gly Met ala Ala Asp Gly Gin Pro Arg Thr 
340 345 350 

« « gC g f g S° g gcg gat ggg cag gcg 9 aa ttc gcc ccc acc gtc ccg ctg 1104 
53 Arg Ala Pro Ala Asp Gly Gin Ala Glu Phe Ala Pro Thr Val Pro Leu 
355 360 365 

?^ g ?° g f 9 Cgg Ctg Cag ccc cgg ttc ga 9 cc< 3 <? cc acc H52 

fift ?£* SP 31 Ala Ala Arg Leu Gln Pro Ar 9 Phe Glu Pro Ala Thr 

&U 370 375 380 



2 
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10 



15 



25 



30 



45 



50 



etc acc gac gat ctg ctg cag ate egg egg gcg etc tat etc gac ctg 
Leu Thr Asp Asp Leu Leu Gin He Arg Arg Ala Leu Tyr Phe Asp Leu 
385 390 395 400 



gca tat gta ttg aaa aaa tat tea gee gat ttc ate ggc ate cag gaa 

Ala Tyr Val Leu Lys Lys Tyr Ser Ala Asp Phe He Gly He Gin Glu 
500 505 510 

acc egg ttt ctg ctt teg gee atg gaa gaa cga ttt ccc gat ctg gtc 

Thr Arg Phe Leu Leu Ser Ala Met Glu Glu Arg Phe Pro Asp Leu Val 
515 520 525 



cag cgc ctt gtt tec gaa gaa gtg teg ata cgc aac ctg cgc gee gtc 

Gin Arg Leu Val Ser Glu Glu Val Ser He Arg Asn Leu Arg Ala Val 

545 550 555 560 

ctg gaa gcg ctg gtc gaa tgg ggc cag aag gaa aag gat acc gtc ctg 

Leu Glu Ala Leu Val Glu Trp Gly Gin Lys Glu Lys Asp Thr Val Leu 

565 570 575 



1200 



ggc gtg ccg ttt ccc ggc ate cag ttg cgc ttc acc gaa gcg ctg gee 1248 

Gly Val Pro Phe Pro Gly lie Gin Leu Arg Phe Thr Glu Ala Leu Ala 

405 410 415 

t?° taC aCC atc gtg ctg tcg gag atc CC S ^g gcg caa gga 1296 

Ala Asn Thr Tyr Thr He Val Leu Ser Glu He Pro Val Ala Gin Glv 

420 425 430 

atg ttg cgc gac gat gee gtg ctg gtg egg gac acc gag cag aac ctg 1344 

Met Leu Arg Asp Asp Ala Val Leu Val Arg Asp Thr Glu Gin Asn Leu 

435 440 445 



cag gee ctg egg atc gca tac gaa acg ggc gcg gee ttt ctg ccc gat 1392 

Gin Ala Leu Arg He Ala Tyr Glu Thr Gly Ala Ala Phe Leu Pro Asp 
20 450 455 460 

acg ccc acg atc tgg gtt gcg gec agt ctg acc ggc gee ttg cgc gat 1440 

Thr Pro Thr He Trp Val Ala Ala Ser Leu Thr Gly Ala Leu Arq Asp 

465 470 475 



480 

gca ggt att cct tac ctg ggt atc age cag atc ctg act tgg cac ttg 1488 
Ala Gly He Pro Tyr Leu Gly He Ser Gin He Leu Thr Trp His Leu 
485 490 495 



1536 



1584 



aag gag tgc ctg cgc gtc atg ccg gtg cag aag att gec gaa atc ct§ 1632 
Lys Glu Cys Leu Arg Val Met Pro Val Gin Lys He Ala Glu He Leu 
40 530 535 540 



168 0 



1728 



ctt acg gag tat gtc cga atc gca etc aag cgc tat atc age cac aag 1776 

Leu Thr Glu Tyr Val Arg He Ala Leu Lys Arg Tyr He Ser His Lys 

580 585 590 

£ 3C aCC a9C ggC Ca ° aat atc ctg ccc gcc tac ct 9 ct 9 9 CC ccc aag 1824 

3D Tyr Thr Ser Gly His Asn lie Leu Pro Ala Tyr Leu Leu Ala Pro Lys 

59 5 600 605 

gtc gag gaa acc gtg cgc gcc gcc atc egg cag acc gcc gcc ggc agt 1872 

Val Glu Glu Thr Val Arg Ala Ala lie Arg Gin Thr Ala Ala Gly sir 

610 eic ^ « „ J 



60 6io 



615 620 



3 



n g a i s o fc { . o s : s o «? 



WO 00/37493 PCT/EP99/10297 



10 



30 



35 



40 



45 



50 



55 



60 



tat etc gec etc gat ccg gac acg aca cgc cga ctg gtc gag cac ate 

Tyr Leu Ala Leu Asp Pro Asp Thr Thr Arg Arg Leu Val Glu His lie 

625 630 635 640 

cgt caa tgt gtc ggc gat ctg gec gec ggc gcg age cgt ccc gtc ttg 

Arg Gin Cys Val Gly Asp Leu Ala Ala Gly Ala Ser Arg Pro Val Leu 

645 650 655 

ctg acg teg atg gac ate egg cgc tac acg cgc aag atg ata gaa gec 

Leu Thr Ser Met Asp He Arg Arg Tyr Thr Arg Lys Met lie Glu Ala 

660 665 670 



<400> 2 

Met Thr Ser Lys Lys Ser He Arg Arg Leu Gin Arg Ala Val Ala Leu 

5 10 15 

Ala Thr Ser Arg Asn Asp He Val Leu Ala Val Leu He Val Ala He 

20 25 30 

Val Phe Met Met He Leu Pro Leu Pro Thr Thr Leu Val Asp Val Leu 

35 40 45 

He Gly Ala Asn Met Thr Leu Ser Ala Val Leu Leu Met Val Ala Met 

50 55 60 

Tyr Leu Pro Ser Pro Leu Ala Phe Ser Ser Phe Pro Ser Val Leu Leu 
65 70 75 80 

Val Thr Thr Leu Phe Arg Leu Gly He Ser He Ala Thr Thr Arg Leu 

85 go 95 

He Leu Leu Gin Gly Asp Ala Gly His He He Glu Thr Phe Gly Asn 

100 105 no 

Phe Val Val Gly Gly Asn Leu He Val Gly Leu Val Val Phe Leu He 

115 120 125 

Leu Thr He Val Gin Phe Val Val He Thr Lys Gly Ala Glu Arg Val 
130 135 14Q 

Ala Glu Val Ala Ala Arg Phe Ser Leu Asp Ala Met Pro Gly Lys Gin 

150 155 16Q 

Met Ser He Asp Ala Asp Leu Arg Ala Gly Thr He Asp Met Asp Glu 

165 170 175 

Ala Arg Arg Arg Arg Arg Thr Val Glu Lys Glu Ser Gin Leu Tyr Gly 

180 185 190 

Ala Met Asp Gly Ala Met Lys Phe Val Lys Gly Asp Ala lie Ala Gly 
195 200 205 

LSU lit 116 Val Ala Val Asn Leu Leu G1 y Q ly Met Leu Val Gly Val 

210 215 220 

Leu Gin Arg Gly Leu Ser Ala Gly Glu Ala Val Gin Thr Tyr Ala He 

r 230 235 240 

Leu Thr He Gly Asp Gly Leu He Ala Gin He Pro Ala Leu Phe He 
245 250 255 



1920 



1968 



2016 



gat etc tac gec ctg ccg gtg ctg tec tac cag gaa ctg acg ccg gag 2064 
15 Asp Leu Tyr Ala Leu Pro Val Leu Ser Tyr Gin Glu Leu Thr Pro Glu 
675 680 685 

ate aat gta cag ccc ctg ggc agg gtg gat eta tga 2100 
He Asn Val Gin Pro Leu Gly Arg Val Asp Leu * 
20 690 695 

<210> 2 
<211> 699 
25 <212> PRT 

<213> Bordetella pertussis 



4 
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Ala He Cys Ala Gly He He Val Thr Arg Val Gin Thr Gly Asp Gly 

260 265 270 

Pro Ser Asn Val Gly Thr Asp He Gly Ala Gin Val Leu Ala Gin Pro 
275 280 285 

5 Arg Ala Leu Val He Ala Gly Ala lie Ser Ala Gly Leu Gly Leu He 
290 295 300 

Pro Gly Met Pro Thr Leu Val Phe Phe Ala Leu Ala Ala Ala Val Gly 
305 310 315 320 

Thr He Gly Phe Val Leu Leu Arg Ala Ser Gin Arg Pro Pro Glu Gly 
10 325 330 335 

Ala Glu Pro Ala Leu Ala Gly Met ala Ala Asp Gly Gin Pro Arg Thr 

340 345 350 

Arg Ala Pro Ala Asp Gly Gin Ala Glu Phe Ala Pro Thr Val Pro Leu 
355 360 365 

15 lie He Asp Val Ala Ala Arg Leu Gin Pro Arg Phe Glu Pro Ala Thr 
370 375 380 

Leu Thr Asp Asp Leu Leu Gin He Arg Arg Ala Leu Tyr Phe Asp Leu 
385 390 395 400 

Gly Val Pro Phe Pro Gly He Gin Leu Arg Phe Thr Glu Ala Leu Ala 
20 405 410 415 

Ala Asn Thr Tyr Thr He Val Leu Ser Glu He Pro Val Ala Gin Gly 

420 425 430 

Met Leu Arg Asp Asp Ala Val Leu Val Arg Asp Thr Glu Gin Asn Leu 
435 440 445 

25 Gin Ala Leu Arg He Ala Tyr Glu Thr Gly Ala Ala Phe Leu Pro Asp 
450 455 460 

Thr Pro Thr He Trp Val Ala Ala Ser Leu Thr Gly Ala Leu Arg Asp 
465 470 475 480 

Ala Gly He Pro Tyr Leu Gly He Ser Gin He Leu Thr Trp His Leu 
30 485 490 495 

Ala Tyr Val Leu Lys Lys Tyr Ser Ala Asp Phe He Gly lie Gin Glu 

500 505 510 

Thr Arg Phe Leu Leu Ser Ala Met Glu Glu Arg Phe Pro Asp Leu Val 
„ 515 520 525 

35 Lys Glu Cys Leu Arg Val Met Pro Val Gin Lys He Ala Glu He Leu 
530 535 540 

Gin Arg Leu Val Ser Glu Glu Val Ser He Arg Asn Leu Arg Ala Val 
545 550 555 560 

Leu Glu Ala Leu Val Glu Trp Gly Gin Lys Glu Lys Asp Thr Val Leu 
40 565 570 575 

Leu Thr Glu Tyr Val Arg lie Ala Leu Lys Arg Tyr He Ser His Lys 

580 585 590 

Tyr Thr Ser Gly His Asn He Leu Pro Ala Tyr Leu Leu Ala Pro Lys 
595 600 605 

45 Val Glu Glu Thr Val Arg Ala Ala He Arg Gin Thr Ala Ala Gly Ser 
610 615 620 

Tyr Leu Ala Leu Asp Pro Asp Thr Thr Arg Arg Leu Val Glu His He 
625 630 635 640 

Arg Gin Cys Val Gly Asp Leu Ala Ala Gly Ala Ser Arg Pro Val Leu 
^ U 645 650 655 

Leu Thr Ser Met Asp He Arg Arg Tyr Thr Arg Lys Met He Glu Ala 

660 665 670 

Asp Leu Tyr Ala Leu Pro Val Leu Ser Tyr Gin Glu Leu Thr Pro Glu 

675 680 685 

He Asn Val Gin Pro Leu Gly Arg Val Asp Leu 
690 695 



55 



<210> 3 
<211> 486 
60 <212> DNA 



5 
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<213> Bordetella pertussis 

<220> 
<221> CDS 
> <222> (1) . . . (486) 



<400> 3 

atg cca aag tea gec gac cag ggc ggc tec ccg gcg tea get teg cat 

Met Pro Lys Ser Ala Asp Gin Gly Gly Ser Pro Ala Ser Ala Ser His 

1U 1 5 10 15 

gag gcg ttg cgc cat att etc gac gca ggc get teg atg ggg ggc ttg 

Glu Ala Leu Arg His He Leu Asp Ala Gly Ala Ser Met Gly Gly Leu 
20 25 30 



15 



20 



30 



35 



40 



50 



55 



60 



gac tga 
Asp * 



<210> 4 
<211> 161 
<212> PRT 

<213> Bordetella pertussis 
<400> 4 

Met Pro Lys Ser Ala Asp Gin Gly Gly Ser Pro Ala Ser Ala Ser Hi« 
5 10 15 



48 



96 



cag ggg ttg gac gag gcg cag cag cag gcg ttg tac gcg ate ggt cat 14 4 

Gin Gly Leu Asp Glu Ala Gin Gin Gin Ala Leu Tyr Ala He Gly His 
35 40 45 

£?° ?f C £ aC 2? a C f g ggg CgC tat gcc gac gcg "3 aaa a tg ttc tgc 192 
Gly Ala Tyr Glu Gin Gly Arg Tyr Ala Asp Ala Leu Lys Me? Phe Cys 

50 55 60 



ctg ctg gtc gcg tgc gat ccg ctg gaa gcc cgt tat ctg ctg gcc ctg 24 0 

25 Leu Leu Val Ala Cys Asp Pro Leu Glu Ala Arg Tyr Leu Leu Ala Leu 
b5 70 75 80 



r? ?f g g f° °f g 939 Ctg ggg ctg tac gag cat <3cc ttg cag caa 288 

Gly Ala Ala Ala Gin Glu Leu Gly Leu Tyr Glu His Ala Leu Gin Gin 
85 90 95 

tac gcg gcc gcg gcg get ttg cag ttg gac tec ccc agg ccc ctg ttg 336 
Tyr Ala Ala Ala Ala Ala Leu Gin Leu Asp Ser Pro Arg Pro Leu Leu 
100 105 no 

cat ggc gcc gag tgc ctg tat gcg ttg ggt cgt cgc cgc gac gcc ctg 384 
His Gly Ala Glu Cys Leu Tyr Ala Leu Gly Arg Arg Arg Asp Ala Leu 
115 120 125 

gat acg etc gac atg gtg ctt gag ttg tgc ggc teg ccg gag cgt gcg 432 
Asp Thr Leu Asp Met Val Leu Glu Leu Cys Gly Ser Pro Glu Arg All 
1JU 135 140 



45 jnf j 9 t 9C ^ gg gCC gag ttg ctg cgc a 9<3 a 9 c ta t gca cgt gcc 480 

45 Ala Leu Arg Glu Arg Ala Glu Leu Leu Arg Arg Ser Tyr Ala Arg Ala 

145 150 155 160 



486 



6 
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Glu Ala Leu Arg His lie Leu Asp Ala Gly Ala Ser Met Gly Gly Leu 

20 25 30 

Gin Gly Leu Asp Glu Ala Gin Gin Gin Ala Leu Tyr Ala He Gly His 

Gly Ala Tyr Glu Gin Gly Arg Tyr Ala Asp Ala Leu Lys Met Phe Cys 

55 50 
Leu Leu Val Ala Cys Asp Pro Leu Glu Ala Arg Tyr Leu Leu Ala Leu 

Gly Ala Ala Ala Gin Glu Leu Gly Leu Tyr Glu His Ala Leu Gin Gin 

Tyr Ala Ala Ala Ala Ala Leu Gin Leu Asp Ser Pro Arg Pro Leu Leu 

His Gly Ala Glu Cys Leu Tyr Ala ieu Gly Arg Arg Arg Asp Ala Leu 

15 Asp Thr Leu Asp Met Val Leu Glu Leu Cys Gly Ser Pro Glu Arg Ala 
" LJU 135 140 
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20 



30 



40 



60 



Ala Leu Arg Glu Arg Ala Glu Leu Leu Arg Arg Ser Tyr Ala Arg Ala 



Asp 



155 160 



<210> 5 
<211> 1803 
<212> DNA 

25 <213> Bordetella pertussis 



<220> 

<221> CDS 

<222> (1) . . . (1803) 



<400> 5 

atg gca ata ggt egg ctt ggg tat ctt gtc cgc ggc gca tgg gec qqa 

Met al. He Gly Arg Leu Gly Tyr Leu Val Arg Gly Ala T^p 2£ 61? 
35 5 10 15 



t * 9 S Cg t3t agc tac tac 9 C 9 cag cag cag age ctg tec oat 

Pro Leu Ala Pro Tyr Ser Tyr Tyr Ala Gin Gin Gin Ser Leu Ser Isp 
Ji} 40 45 



100 105 " - ilb" 

cgc gcg gtg gat gea gee gge get teg eeg teg geg ttg ege cag gec 



48 



ss Sf » q 2? in itt m se it: & s - - ? s « 

20 25 30 



144 



45 q % S ; »j j~ K - - - ct j s «, cj. gj, |? c lM 

50 £ s? & s: sr y s? & sis sg s e s in s 240 

70 75 80 

?hr r?n ph° ^ C ?f g » gt CtC agc ggc atc tat ttc aac tgg ttc 288 

Thr Glu Phe He Glu Arg Leu Ser Gly He Tyr Gly Phe Asn T?p PhS 

55 85 90 95 

Val SIS HI r?S ts 5 t" 9 ^ at gtC agC cgc acc agc g ac gtg gtt ace 336 
Val His Ala Gly Thr Leu Tyr Val Ser Arg Thr Ser Asp Val Val Thr 



384 



7 
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Arg Ala Val Asp Ala Ala Giy Ala Ser Pro Ser Ala Leu Arg Gin Ala 
115 120 125 

ttg ctg caa ctg ggc ate ctg gac gaa cgc ttc gga tgg gga gag ctg 

5 Leu Leu Gin Leu Gly He Leu Asp Glu Arg Phe Gly Trp Gly Glu Leu 
130 135 140 

ccg gcg caa ggc gtg gec atg gtg tea ggg ccg cog gec tat gtc gcg 
10 145 7 iIq MSt Val Ser Gly Hi Pro Ala Tyr ^al Ala 



15 



20 



35 



40 



ctg gtc gag cag gcg gta gcg gcg ttg ccc aag ggg gcc ggc aat cag 
Leu Val Glu Gin Ala Val Ala Ala Leu Pro Lys Gly Ala Gly Asn Gin 
165 170 175 

rf 9 w tg ?f g H tg fctt CgC CtC aag cat ^ct tec gtg age gac egg gtg 
Gin Val Ala Val Phe Arg Leu Lys His Ala Ser Val Ser Asp Arg Val 
180 185 190 

^ l at ° ga gaC Cag Cag gta gtt ac< 3 cc <3 999 atg gcc acc atg 
He Arg Tyr Arg Asp Gin Gin Val Val Thr Pro Gly Met ala Thr Met 
195 200 205 



a?! *? 3 ? ac 2? g aac g f g ccg ctc gct ggc g° a g cc ca g w gcc 

Ala Ala Ala Asp Gly Asn Ala Pro Leu Ala Gly Ala Ala Gin Ala Ala 
245 250 255 

ggc egg cgc ctg age gag ccc age gtg cag gcc gac acg cgc ctc aat 

Gly Arg Arg Leu Ser Glu Pro Ser Val Gin Ala Asp Thr Arg Leu Asn 

260 265 270 

gcc ttg ate gtg cag gat att ccc gaa egg atg cca ate tac cgt gcc 

Ala Leu lie Val Gin Asp lie Pro Glu Arg Met Pro He Tyr Arg Ala 
275 280 285 



Leu lie Glu Gin Leu Asp Val Pro Ser Thr Leu lie Glu He Glu Ala 
290 295 300 

S«? 3 tg ? 3C 9tC aat 3CC gat ct< 3 g tc a ac gag ctg ggt gtc acc 

50 16 al ASP Val Asn Thr As P Leu Val Asn Glu Leu Gly Val Thr 

DU 305 310 315 3 320 

tgg ggg gcg cag ate gga acc acc age ctg ggc tat ggc gat ctg ggg 
Trp Gly Ala Gin He Gly Thr Thr Ser Leu Gly Tyr Gly Asp Leu Gl? 
55 325 330 335 

fl?, £ gt o CC 2? C 3aC ggC Ctg ccc gt ^ gac ggc gcg gcg gcc gac ctg 
Leu Arg Pro Gly Asn Gly Leu Pro Val Asp Gly Ala Ala Ala Asp Leu 
340 345 350 

60 gcg ccc gga acc ttg ggg ate agt gtc agt acc egg ctg gcg gcg cgc 



432 



480 



528 



576 



624 



ctg cgc caa ttg ate ctg ggg gcg ggg ccg ggc aac gac gcg gcg ctg 672 
25 Leu Arg Gin Leu He Leu Gly Ala Gly Pro Gly Asn Asp All 111 Leu 
210 215 220 

?f c *? g g , tg gcg gcg ccg ctg cgg gaa aat cc g cc g gtg ttc ggc gat 

30 olt 13 Val Ala Ala Pr ° Leu Arg Glu Asn Pro Val Phe Gly !sp 

" 3U 225 230 235 240 



720 



768 



816 



864 



45 fit ^ ^ g t tg gat gtg CCC agc acc cfc g atc gaa ata gag gcc 912 

Leu He Glu Gin T.^n a«j^ Val. D, — o__ mi., t ... z, =. ^ =. 



960 



1008 



1056 



1104 



8 
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Ala Pro Gly Thr Leu Gly He Ser Val Ser Thr Arg Leu Ala Ala Arg 
355 360 365 

ttg cgt gcg ttg gag teg gac ggg cag gec aat ate ctg tct cag ccg 1152 
Leu Arg Ala Leu Glu Ser Asp Gly Gin Ala Asn He Leu Ser Gin Pro 



15 



20 



35 



40 



60 



370 375 



380 



tec ate ctg ace gee gac aac etc ggc gee atg ata gac ctg teg gat 1200 

10 ffc I1S LSU Thr Ala ASP Asn Leu Ala Met tie Asp Leu Ser Asp 

1U 385 390 395 40 £ 

acc ttc tac att cgc acc ctg ggc gag cgc gta gcg aca ate aco cct njo 
Thr Phe Tyr He Arg Thr Leu Gly Glu Arg Val III ?hr Val ?h? S 
405 410 415 

Val Thl vll r?J Th 9 ^ g t" 9 a 9 * gtg 3Cg CCg CgC tat atC gcc <3CC 1296 
Val Thr Val Gly Thr Ser Leu Arg Val Thr Pro Arg Tyr He Ala Ala 

420 425 430 

ff,f r? a ?? a ^ gc of 9 gtg gaa ttg gcg atc gat atc gag gac gga c gg 134 4 

Lys Gly Gly Arg Gin Val Glu Leu Ala He Asp He Glu Asp Gly Arg 
435 440 445 

?s u!? r tg ^ ag 2f g tat ccc atc gat ggt cfc g ccc c gg gtt cgg aaa agc 1392 

25 Val Leu Gin Glu Tyr Pro lie Asp Gly Leu Pro Arg Val Ar| Lys Ser 



^ g f tg 9 ? g 9tg gtg ggg gac g fi g ca g ^9 ctg ctg atc 

30 ?« TKr LeU Ma Val Val As P Glu Gln Thr Leu Leu He 

JU 465 470 475 480 

r?v r?!! T ac aac n at « gc cgt gac gaa gag ca g g tc g a g aaa gtg <=c g 

Gly Gly Tyr Asn Asn Arg Arg Asp Glu Glu Gin Val Glu Lys Val Pro 
485 490 495 



cgg gcg gta cag cgc cgc gag cgg ctg ttc ctg atc cgg ccg cgt gtc 
Arg Ala Val Gin Arg Arg Glu Arg Leu Phe Leu He A?g Pri Arg Val 
515 520 525 



Gin £? Phf 5 tg agc 5u 9 ggt tgg ggc ggg cat gg c age a gc ctg agc 

50 sis et Ser =cn Gly Trp Gly Gly His G1 y S * r S * r Le " sir 

550 555 560 

att gca ccc ggc gag ggc ggg cat aca caa gtg cgt cat gat qcc coa 

He Ala Pro Gly Glu Gly Gly His Thr Gin Val Arg His Isp lit Sg 

55 565 570 575 



1440 



1488 



ft?, t 9 ?? 9 CCC ggc ctg ggg ttc t1: g ttc teg agc aag tec 1536 

Leu Leu Gly Asp He Pro Gly Leu Gly Phe Leu Phe Ser Ser LyI Ser 
500 505 510 



1584 



45 S? %f 9 2? C 339 CCg gtC ttc agc ccc gtt gcg ggc acg teg 1632 

45 Val Ala He Glu Gly Lys Pro Val Phe Ser Pro Val III Gly Thr Ser 
3JU 535 54 0 



1680 



1728 



gcg ggc agg ccg gtc cgg ctg gtg ccg gat tea ttg cat gtg gag tat 1776 

Ala Gly Arg Pro Val Arg Leu Val Pro Asp Ser Leu His Val III Tyr 

580 585 590 

ggc gag gcg ggg ga g gcg teg ccc tga 1803 



9 
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Gly Glu Ala Gly Glu Ala Ser Pro * 
595 600 

5 <210> 6 

<211> 600 
<212> PRT 

<213> Bordetella pertussis 

10 <400> 6 

Met aia He Gly Arg Leu Gly Tyr Leu Val Arg Gly Ala Trp Ala Gly 

5 10 15 

Gly Val Met Leu Leu Ala Ala Gly Ser Ala Trp Ala Ala Pro Asn Trp 
20 25 30 

15 Pro Leu Ala Pro Tyr Ser Tyr Tyr Ala Gin Gin Gin Ser Leu Ser Asp 
35 40 45 

Val Leu Arg Glu Phe Ala Ala Gly Phe Ser Leu Ala Leu Gin Gin Gly 

50 55 60 

Lys Gly Val Gin Gly Val Val Asn Gly Arg Phe Asn Ala Arg Thr Pro 
65 70 75 80 

Thr Glu Phe He Glu Arg Leu Ser Gly He Tyr Gly Phe Asn Trp Phe 

85 90 95 

Val His Ala Gly Thr Leu Tyr Val Ser Arg Thr Ser Asp Val Val Thr 

100 105 110 

Arg Ala Val Asp Ala Ala Gly Ala Ser Pro Ser Ala Leu Arg Gin Ala 

115 120 125 

Leu Leu Gin Leu Gly He Leu Asp Glu Arg Phe Gly Trp Gly Glu Leu 

30 145 GlY Met Val Ser Pro Pro Ala T y r v al Ala 

Leu Val Glu Gin Ala Val Ala Ala Leu Pro Lys Gly Ala Gly Asn Gin 

165 170 175 

Gin Val Ala Val Phe Arg Leu Lys His Ala Ser Val Ser Asp Arg Val 

18 0 185 190 

H He Arg Tyr Arg Asp Gin Gin Val Val Thr Pro Gly Met ala Thr Met 

I 95 200 205 

Leu Arg Gin Leu He Leu Gly Ala Gly Pro Gly Asn Asp Ala Ala Leu 

21° 215 220 

40 225 230 Pr ° Pr ° Val PhS Gly ASP 

Ala Ala Ala Asp Gly Asn Ala Pro Leu Ala Gly Ala Ala Gin Ala Ala 

245 250 255 

Gly Arg Arg Leu Ser Glu Pro Ser Val Gin Ala Asp Thr Arg Leu Asn 
AS 265 270 

45 Ala Leu lie Val Gin Asp He Pro Glu Arg Met Pro He Tyr Arg Ala 
275 280 285 

LSU lit G1U Gln LeU Asp Val Pro Ser Thr Leu He Glu He Glu Ala 
290 295 300 

50 ™t Val ASP Val Asn Thr Asp Leu Val Asn Giu Leu Gly Val Thr 

310 315 320 

Trp Gly Ala Gln Ile Gly Thr Thr Ser Leu Gly Tyr Gly Asp Leu Gly 

325 3 30 335 

Leu Arg Pro Gly Asn Gly Leu Pro Val Asp Gly Ala Ala Ala Asp Leu 
340 345 
55 Ala Pro Gly Thr Leu Gly Ile Ser Val Ser Thr Arg Leu Ala Ala Arg 
355 360 365 

Leu Arg Ala Leu Glu Ser Asp Gly Gln Ala Asn He Leu Ser Gln Pro 
- 3 ' 0 375 390 

60 Us Ala A g P ASn Leu Ala ^et Ile Asp Leu Ser Asp 
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10 



15 



25 



30 



35 



40 



45 



50 



tgg ccc gcg ccg ccg gag ccg tgc ggc ccg gac ggc age gac aca gec 336 
Trp Pro Ala Pro Pro Glu Pro Cys Gly Pro Asp Gly Ser Asp Thr Ala 
100 105 no 

ttg cac gac gtc cct ggc teg aca age ccg ccg tec gtc get gec etc 384 
Leu His Asp Val Pro Gly Ser Thr Ser Pro Pro Ser Val Ala Ala Leu 
115 120 125 

atg ccg cgc cga cgt gca gga egg ccc tgg ctg gcg ctg ggc gcg gec 432 
Met Pro Arg Arg Arg Ala Gly Arg Pro Trp Leu Ala Leu Gly Ala Ala 
130 135 140 

gcg gec gtc ctg ctg gtc ggc ctg gec acg gcg ctg gtt tec gtg acc 480 
Ala Ala Val Leu Leu Val Gly Leu Ala Thr Ala Leu Val Ser Val Thr 
145 150 155 160 

aca ccc gee acg ccg ccg gec gcg ccg ccc cca acg ccc acc gcg ccg 528 
Thr Pro Ala Thr Pro Pro Ala Ala Pro Pro Pro Thr Pro Thr Ala Pro 



20 165 



170 175 



ctg gtc cgc gee gcg gcg etc ate gac age ctg ggc ctt acc gag caa 576 
Leu Val Arg Ala Ala Ala Leu He Asp Ser Leu Gly Leu Thr Glu Gin 



180 185 



190 



tta caa gcg gee tac ggc cgt ggc ggc gtg etc acc gtg acc gga tgg 
Leu Gin Ala Ala Tyr Gly Arg Gly Gly Val Leu Thr Val Thr Gly Trp 
195 200 205 



245 250 255 

cgc ccg tac ggc aat ggc cgc ctg gcg ate teg ggc ate gec age gat 
Arg Pro Tyr Gly Asn Gly Arg Leu Ala He Ser Gly He Ala Ser Asp 
260 265 270 

cgc gee gcg gcg ctg cat gcg gtg cgc atg 
Arg Ala Ala Ala Leu His Ala Val Arg Met 
275 280 285 

acg ate etc ggt cgc 
Thr He Leu Gly Arg 
290 295 



ggc atg acg ate etc ggt cgc gat gta cgc ctg gee gac gag gtc teg 
Gly Met Thr He Leu Gly Arg Asp Val Arg Leu Ala Asp Glu Val Ser 



300 



330 335 



624 



gtg cac gac gag acg gaa ttc get egg gtc gec 'agg gcg ttg gcg caa 672 
Val His Asp Glu Thr Glu Phe Ala Arg Val Ala Arg Ala Leu Ala Gin 
2 10 215 220 

ctt gcg cca egg cct gec atg cag gta age agg cag gac gag gec agg 720 
Leu Ala Pro Arg Pro Ala Met Gin Val Ser Arg Gin Asp Glu Ala Arg 
225 230 235 240 

gec ctg gee tgc gat gtc ctg gcg aca ttc ggg gtg cgc tac atg gcg 768 
Ala Leu Ala Cys Asp Val Leu Ala Thr Phe Gly Val Arg Tyr Met aia 



816 



gcg cac gaa cgc gee gcg gcg ctg cat gcg gtg cgc atg cgc ctg ccg 8 64 

Ala His Glu Arg Ala Ala Ala Leu His Ala Val Arg Met Arg Leu Pro 



912 



« ??° °f 9 ttC 909 gcc cag ctg gcc gac gaa C 9 C ctc 9 ac gtc aag 960 

Ala Gin Phe Ala Ala Gin Leu Ala Asp Glu Arg Leu Asp Gly Val Lys 

305 310 315 320 

etc age tgg cac gcc gac cgc ctg gac gca gat ccc ggc gga ttg gcg 1008 

^ Leu Ser Trp His Ala Asp Arg Leu Asp Ala Asp Pro Gly Gly Leu Ala 



12 



10 



15 
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gca ggc cgc atg gcg cgc ctg cgc gag ctg gtg gcc gcg ttc aac cag 1056 
Ala Gly Arg Met ala Arg Leu Arg Glu Leu Val Ala Ala Phe Asn Gin 
340 345 350 

cgc aac tac gac gtc gtc egg ctg ccg gcc acc gcc gcg cgc gcg acg 1104 
Arg Asn Tyr Asp Val Val Arg Leu Pro Ala Thr Ala Ala Arg Ala Thr 
355 360 365 

egg gat cac gtg ccg ttc gag ata cgc agt gtc gtg age ggc ccg caa "1152 
Arg Asp His Val Pro Phe Glu lie Arg Ser Val Val Ser Gly Pro Gin 
370 375 380 

ccg tac ctg atg ctg gcc gat ggc age cgc etc ctg gtg ggc gga ctg 1200 
Pro Tyr Leu Met Leu Ala Asp Gly Ser Arg Leu Leu Val Gly Gly Leu 
3Q 5 390 395 400 



egg gac cag tat cgc ctt acc gcc ate gaa tec ggc cgc ctg gtc ttc 1248 
Arg Asp Gin Tyr Arg Leu Thr Ala He Glu Ser Gly Arg Leu Val Phe 
20 405 410 415 



25 



35 



45 



55 



gat ggt ccc gaa ccg gtc ate gtg acg cga tga 1281 
Asp Gly Pro Glu Pro Val He Val Thr Arg * 
420 425 



<210> 8 

<211> 426 

<212> PRT 

30 <213> Bordetella pertussis 



<400> 8 

Met Thr Thr Ala Leu Glu Phe Arg Val Leu Ser Gly Ala Gin Cys Met 

1 5 10 15 

Ala Arg Cys Pro Ala Val His Gly Ala Arg Val Gly Ala Asn Pro His 

20 25 30 

Cys Asp He Val Leu Thr Gly Glu Asp Met Pro Glu Val Ala Gly Trp 

35 40 45 

Leu Glu He Asp Gin Ser Gly Trp Arg Leu Ala Gly Ala Val Thr Pro 
40 50 55 60 

Gly Leu Asp Ala Gin Ala Pro Cys Pro Pro Ala Ala Phe Asn Glu Pro 
65 70 75 80 

Val Glu Leu Gly Ala Ala Trp He Thr Val Ala Ala Pro Ser Ala Pro 

85 90 95 

Trp Pro Ala Pro Pro Glu Pro Cys Gly Pro Asp Gly Ser Asp Thr Ala 

100 105 110 

Leu His Asp Val Pro Gly Ser Thr Ser Pro Pro Ser Val Ala Ala Leu 

115 120 125 

Met Pro Arg Arg Arg Ala Gly Arg Pro Trp Leu Ala Leu Gly Ala Ala 
50 130 135 140 

Ala Ala Val Leu Leu Val Gly Leu Ala Thr Ala Leu Val Ser Val Thr 

li S „ 150 155 160 

Thr Pro Ala Thr Pro Pro Ala Ala Pro Pro Pro Thr Pro Thr Ala Pro 

165 170 175 

Leu Val Arg Ala Ala Ala Leu He Asp Ser Leu Gly Leu Thr Glu Gin 

180 185 190 

Leu Gin Ala Ala Tyr Gly Arg Gly Gly Val Leu Thr Val Thr Gly Trp 

195 200 205 

Val His Asp Glu Thr Glu Phe Ala Arg Val Ala Arg Ala Leu Ala Gin 

o0 210 215 220 
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Leu Ala Pro Arg Pro Ala Met Gin Val Ser Arg Gin Asp Glu Ala Arg 

225 230 235 240 
Ala Leu Ala Cys Asp Val Leu Ala Thr Phe Gly Val Arg Tyr Met ala 

< 245 250 255 
5 Arg Pro Tyr Gly Asn Gly Arg Leu Ala He Ser Gly He Ala Ser Asp 

260 265 270 

Ala His Glu Arg Ala Ala Ala Leu His Ala Val Arg Met Arg Leu Pro 
275 280 285 

m Gly Thr 118 LeU Gly Arg As P Val Ar 9 Leu Aia Asp Glu Val Ser 

1U 290 295 300 

Ala Gin Phe Ala Ala Gin Leu Ala Asp Glu Arg Leu Asp Gly Val Lys 

305 310 315 320 

Leu Ser Trp His Ala Asp Arg Leu Asp Ala Asp Pro Gly Gly Leu Ala 

325 330 335 

Ala Gly Arg Met ala Arg Leu Arg Glu Leu Val Ala Ala Phe Asn Gin 

340 345 350 

Arg Asn Tyr Asp Val Val Arg Leu Pro Ala Thr Ala Ala Arg Ala Thr 
355 360 365 

on Arg ~? His Val Pro Phe Glu Ile Arg Ser Val v al Ser Gly Pro Gin 
370 375 3 80 

Pro Tyr Leu Met Leu Ala Asp Gly Ser Arg Leu Leu Val Gly Gly Leu 

385 390 395 * y 4Q0 

Arg Asp Gin Tyr Arg Leu Thr Ala Ile Glu Ser Gly Arg Leu Val Phe 

405 410 415 

Asp Gly Pro Glu Pro Val He Val Thr Arg 

420 425 



15 



25 



<210> 9 
<211> 300 
30 <212> DNA 

<213> Bordetella pertussis 

<220> 
<221> CDS 
35 <222> (1) . . . (300) 



40 



45 



<4UU> 9 

t gt fr* tCt gtt cta gcc ctg acc gaa ct 3 <? aa Stg cgc ctg gca 

Met Ser Thr Ser Val Leu Ala Leu Thr Glu Leu Glu Val Arg Leu Ala 

15 10 15 

teg ccg ggc ggt tec gcc ttg cgc gac acc ttg ctg teg cag ctt ggc 

Ser Pro Gly Gly Ser Ala Leu Arg Asp Thr Leu Leu Ser Gin Leu Gly 

20 25 30 



48 



96 



gaa ctg gag aca cgt ttg cgc gtc cgc ctg cac gat ggc gtg ggg cgc 14 4 

Glu Leu Glu Thr Arg Leu Arg Val Arg Leu His Asp Gly Val Gly Arg 
35 40 45 

50 gac acc tat ccc gta tgg cgc gac gcg ctg gcg gcc gcc acc gcg gcc 

Asp Thr Tyr Pro Val Trp Arg Asp Ala Leu Ala Ala Ala Thr All Ala 
50 55 60 

«c £ gg =f g gt f ttg ct 9 ca <3 cgc ccg acc ggg ccg gac aac cct ccg gcg 

33 Arg Gin Val Leu Leu Gin Arg Pro Thr Gly Pro Asp Asn Pro Pro Ala 

65 ? 0 75 80 

tit v'f t * 9 a 5 9 CgC ° tg agC aat gaa caa tgc gcc <3 aa 93 a S a c aag 

6q Ser Val Leu Thr Arg Leu Ser Asn Glu Gin Cys Ala Glu Gly Asp Lys 



192 



240 
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cat ggc cat taa 
His Gly His * 



<210> 10 
<211> 99 
<212> PRT 

10 <213> Bordetella pertussis 

<400> 10 

Met Ser Thr Ser Val Leu Ala Leu Thr Glu Leu Glu Val Arg Leu Ala 

1 5 10 15 

Ser Pro Gly Gly Ser Ala Leu Arg Asp Thr Leu Leu Ser Gin Leu Gly 

20 25 30 

Glu Leu Glu Thr Arg Leu Arg Val Arg Leu His Asp Gly Val Gly Arg 
35 40 45 

on ASP I« r Tyr Pro Val Trp Arg As P Ala Leu Ala A la Ala Thr Ala Ala 

20 50 55 60 

Arg Gin Val Leu Leu Gin Arg Pro Thr Gly Pro Asp Asn Pro Pro Ala 
65 70 75 80 

Ser Val Leu Thr Arg Leu Ser Asn Glu Gin Cys Ala Glu Gly Asp Lys 

25 His Gly His 



15 



40 



45 



50 



60 



85 90 95 



<210> 11 

<211> 267 

30 <212> DNA 

<213> Bordetella pertussis 

<220> 
<221> CDS 
35 <222> (1)...(267) 



aag ggc gtc ata cag aag gcg agt tga 
Lys Gly Val He Gin Lys Ala Ser * 
85 



300 



<400> 11 

atg gcc att aac ctg gga ggc gac gca ggc cga gtg acc atg cag age 48 

Met ala He Asn Leu Gly Gly Asp Ala Gly Arg Val Thr Met Gin Ser 
15 10 15 

aac °f 9 g ? g gtc aat acg egg ctg aac get cac gaa cgc gac ctg 96 
Val Asn Gin Ala Val Asn Thr Arg Leu Asn Ala His Glu Arg Asp Leu 
20 25 30 

cgc age cgc ctg gag gcg etc age gcg cgc gga gac ggc gcg gtc age 144 
Arg Ser Arg Leu Glu Ala Leu Ser Ala Arg Gly Asp Gly All Val sir 
35 40 45 

acg tec gac ctg ctg ate gtg caa cag gaa atg caa teg tgg gtc gtg 192 
Thr Ser Asp Leu Leu He Val Gin Gin Glu Met Gin Ser Trp Val Val 
50 55 60 



55 tlf I T ^f 9 ~ gc acg gtg gtc aag cag gtc gcg gat teg etc 240 

55 Met lie Asp Leu Gin Ser Thr Val Val Lys Gin Val Ala Asp Ser Leu 

65 7 0 75 80 



267 



15 
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<210> 12 
<211> 88 
5 <212> PRT 

<213> Bordetella pertussis 

<400> 12 

Met ala He Asn Leu Gly Gly Asp Ala Gly Arg Val Thr Met Gin Ser 
1U 1 5 10 15 

Val Asn Gin Ala Val Asn Thr Arg Leu Asn Ala His Glu Arg Asp Leu 

20 25 30 

Arg Ser Arg Leu Glu Ala Leu Ser Ala Arg Gly Asp Gly Ala Val Ser 
ic 35 4° 45 

13 Thr Ser Asp Leu Leu He Val Gin Gin Glu Met Gin Ser Trp Val Val 
50 55 60 

Met He Asp Leu Gin Ser Thr Val Val Lys Gin Val Ala Asp Ser Leu 

70 75 on 

Lys Gly Val He Gin Lys Ala Ser 
20 85 



25 



30 



40 



45 



<210> 13 
<211> 327 
<212> DNA 

<213> Bordetella pertussis 

<220> 

<221> CDS 

<222> (1) . . . (327) 



<400> 13 

tlr Tit ^ 9 ^ g CgC ttt: gaa ttg gcg ctg ^ c ^g atg ccc ggc 

Met ala Asp Gin Ala Arg Phe Glu Leu Ala Leu Gly Glu Met Pro Gly 

35 1 5 10 15 

gca teg gec ccg aac ggg gcg ate gec ctg gcg ccg gtc acq etc aac 

Ala Ser Ala Pro Asn Gly Ala lie Ala Leu 111 Pro Val Itl llu Sp 

20 25 30 



48 



96 



Tin Pr« f tg 2? C CgC att Ctt gga cag ttg C 9 C W <3gc ctg gec 14 4 

Glu Pro Leu Gly Arg Arg He Leu Gly Gin Leu Arg Gly Gly Leu Ala 

40 45 

lit ?? a gga aaa tgg cgg gcg gt g ca 3 a =g ggc tt g gC c gag g t g 192 

Asp Val Ala Gly Lys Trp Arg Ala Val Gin Thr Gly Leu Ala Ilu Va? 
50 55 go 

r 3 . o Ct a w C gtg gtg ggt atg ctc gat ct g «g gec agg tt g 24 0 

Ser Gin Ala Pro Thr Val Val Gly Met Leu Asp Leu Gin Ala Arg Leu 



50 65 70 " ^ 

/u 75 80 

ft a £? 9 ?f a t° C gtg gag tac gag ttg gtg gg c aa g gca ata ggg cqc 288 
Leu Gin Ala Ser Val Glu Tyr Glu Leu Val Gly LyI Ala He lly A?g 

55 85 90 95 

?? C Su C ^f a aac gtc gat acg ct g gcg a g a atg tea tga 327 

Ala Thr Gin Asn Val Asp Thr Leu Ala Arg Met Ser * 
100 105 

60 



16 



Q *® 3 &>S& CM*- .« .C 



WO 00/37493 PCT/EP99/10297 

<210> 14 

<211> 108 

<212> PRT 

<213> Bordetella pertussis 



10 



15 



20 



30 



35 



40 



45 



55 



60 
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10 
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Gly 
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Ala 
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Ala 






20 










25 






Glu 
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Gly 


Arg 


Arc 


lie 


Leu 


Gly 


Gin 


Leu 




35 










40 






Asp 


Val Ala 


Gly 
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Trp 


Arg 


Ala 


Val 


Gin 


Thr 




50 








55 










Ser 


Gin Ala 


Pro 


Thr 


Val 


Val 


Gly 


Met 


Leu 


Asp 


65 








70 










75 


Leu 


Gin Ala 


Ser 


Val 


Glu 


Tyr 


Glu 


Leu 


Val 


Gly 








85 










90 
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Thr Gin 
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Val 
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Thr 
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105 






<210> 


15 


















<211> 


825 


















<212> 


DNA 

















15 

Pro Val Ala Leu Asj 
30 

Arg Gly Gly Leu Al; 
45 

Gly Leu Ala Glu Va: 
60 

Leu Gin Ala Arg Lei 
80 

Lys Ala lie Gly Arc 
95 



25 <213> Bordetella pertussis 



<220> 

<221> CDS 

<222> (1) . . . (825) 



atg aac gcc ate ggg gcg ate caa egg tat egg cgc ggc gcg gga tgg 4 8 

Met Asn Ala lie Gly Ala lie Gin Arg Tyr Arg Arg Gly Ala Gly Trp 
1 5 10 15 

gcg gcc ctg gtg etc gcc ctg gcg ctg ctg gcc ggc tgc ggt gcc cgc 96 
Ala Ala Leu Val Leu Ala Leu Ala Leu Leu Ala Gly Cys Gly Ala Arg 
20 25 30 

gtc gag ctg ttg ggc gcg gcg ccc gag aac gaa gcc aac gaa gta ttg 14 4 

Val Glu Leu Leu Gly Ala Ala Pro Glu Asn Glu Ala Asn Glu Val Leu 
35 40 45 

gcg gcg ctg etc gag gca ggc ate get gcg cag aag cag tec ggc aag 192 
Ala Ala Leu Leu Glu Ala Gly He Ala Ala Gin Lys Gin Ser Gly Lys 
50 55 60 

gcc ggc tac gcg gtt teg gtg ccg gcc gag gcg gtg gcc egg teg ctg 24 0 

~ Gly Tyr Ala Val Ser Val Pro Ala Ala Val Ala Arg Ser Leu 

50 65 70 75 80 

gag ate ctg cgc gca age ggc ctg ccc cgc gag cag ttc gac gga atg 288 
Glu lie Leu Arg Ala Ser Gly Leu Pro Arg Glu Gin Phe Asp Gly Met 
85 90 95 

gga cgc ata ttc cgc aag gaa ggc ctg gtt tea tct ccg etc gaa gag 336 
Gly Arg He Phe Arg Lys Glu Gly Leu Val Ser Ser Pro Leu Glu Glu 
100 105 HO 

cgc gcc cgc tac att tat gcg ctg tct cag gaa ttg gcc gac ace ctg 384 
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Arg Ala Arg Tyr He Tyr Ala Leu Ser Gin Glu Leu Ala Asp Thr Leu 
115 120 125 



15 



20 



5 S rf« ^ ? 2? ?, ? CtC agC gcc cgc gta cac 9^ gtg ctt ccc 
Ser Gin He Asp Gly Val Leu Ser Ala Arg Val His Val Val Leu Pro 
130 135 14Q 

gaa cgc ggc gcg gtc ggc gag ccg gcc acc cct teg acg gca ggg gtg 
Glu Arg Gly Ala Val Gly Glu Pro Ala Thr Pro Ser Th? Ala lly Val 
1U 145 150 155 160 

til ? tC f 99 £ aC . gC gaC gga cag a 9 c ctc 9 ac etc gtg ccc gag 

Phe Leu Lys Tyr Arg Asp Gly Gin Ser Leu Asp Ala Leu Val Pro Glu 
165 170 175 

ate cgc aag ctg gtc acg cat gcc ate ccg ggc ctg gcc gag gac cat 
lie Arg Lys Leu Val Thr His Ala He Pro Gly Leu Ala Glu Isp A?g 
180 i 8 5 19Q 

gta teg gtt gcc ctg gtg gtg gcc cag ccc gtt cag gcc gca ccc oca 
Val Ser Val Ala Leu Val val Ala Gin Pro Val Gin Ala 111 £ro 12 
195 200 205 



v.? fl?, 393 l Cg f tg ttg Ctg Ctg ttg tta ccg gtg ctg tgc ctg 

■?0 ?%l Phe SSr LSU LSU Leu Leu Leu Leu Pr ° Val Leu Cys Leu 

230 235 240 

ata gtg gcg ggg gcc gcg ctc tac gtc tgg cgc acg cgc tgq tec cac 
He Val Ala Gly Ala Ala Leu Tyr Val T?p Arg Th? A?g Trp III So 
35 245 250 255 



270 



432 



480 



528 



576 



624 



I ? £ gg Cg ° CgC gtg Ctt ggc ata ca g g fcc g c g gac gga teg 672 

25 Pro Val Ala Trp Arg Arg Val Leu Gly Val Gin Val Ala Lp Gly Ser 
210 215 220 



720 



768 



ggc gaa ggg cgc ggc ggc get ggc gcc ggc gcc acg gaa gga gcc ggg 816 
Gly Glu Gly Arg Gly Gly Ala Gly Ala Gly Ala Thr Glu lly Ala Gl? 
260 265 



40 cat gac tga 

His Asp * 825 



45 <210> 16 

<211> 274 
<212> PRT 

<213> Bordetella pertussis 

50 <400> 16 

Met Asn Ala He Gly Ala He Gin Arg Tyr Arg Arg Gly Ala Gly Trp 

5 1° 15 

Ala Ala Leu Val Leu Ala Leu Ala Leu Leu Ala Gly Cys Gly Ala Ara 

« 25 30 

Val Glu Leu Leu Gly Ala Ala Pro Glu Asn Glu Ala Asn Glu Val Leu 

Ala Ala Leu Leu Glu Ala Gly lie Ala Ala Gin Lys Gin Ser Gly Lys 

60 ™ r Pr ° Ala G1U Ala Val Ala Ar g Leu 

70 75 80 
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Glu He Leu Arg Ala Ser Gly Leu Pro Arg Glu Gin Phe Asd Gly Met 

85 90 95 

Gly Arg He Phe Arg Lys Glu Gly Leu Val Ser Ser Pro Leu Glu Glu 
100 105 110 

5 Arg Ala Arg Tyr He Tyr Ala Leu Ser Gin Glu Leu Ala Asp Thr Leu 
115 120 125 

Ser Gin He Asp Gly Val Leu Ser Ala Arg Val His' Val Val Leu Pro 

130 135 140 

Glu Arg Gly Ala Val Gly Glu Pro Ala Thr Pro Ser Thr Ala Gly Val 
10 145 150 155 160 

Phe Leu Lys Tyr Arg Asp Gly Gin Ser Leu Asp Ala Leu Val Pro Glu 

165 170 175 

He Arg Lys Leu Val Thr His Ala He Pro Gly Leu Ala Glu Asp Arg 
1C 180 185 190 

IS Val Ser Val Ala Leu Val Val Ala Gin Pro Val Gin Ala Ala Pro Ala 
195 200 205 

Pro Val Ala Trp Arg Arg Val Leu Gly Val Gin Val Ala Asp Gly Ser 

210 215 220 

Val Leu Arg Phe Ser Leu Leu Leu Leu Leu Leu Pro Val Leu Cys Leu 
20 225 230 235 240 

He Val Ala Gly Ala Ala Leu Tyr Val Trp Arg Thr Arg Trp Ser Arg 

245 250 255 

Gly Glu Gly Arg Gly Gly Ala Gly Ala Gly Ala Thr Glu Gly Ala Gly 
„ 260 265 270 

Z-> His Asp 

<210> 17 

<211> 663 

30 <212> DNA 

<213> Bordetella pertussis 

<220> 
<221> CDS 
35 <222> (1) . . . (663) 

<400> 17 

atg act gag gcg age gtg ctg ctt tec gag egg etc atg ata ttc aat 48 

Met Thr Glu Ala Ser Val Leu Leu Ser Glu Arg Leu Met He Phe Asn 
4U 1 5 10 15 

etc ctg ccc age ctg ace ctg cat gec agt cgc cac gac gag atg ttt 96 
Leu Leu Pro Ser Leu Thr Leu His Ala Ser Arg His Asp Glu Met Phe 
20 25 30 



45 



50 



55 



60 



cca gee gat tgg gtg cgc gcg ttg tgc aat gec gac gcg gcg ttg gee 14 4 

Pro Ala Asp Trp Val Arg Ala Leu Cys Asn Ala Asp Ala Ala Leu Ala 

35 40 45 

aac gcg tgg cat cgc cat tgg teg cgc tgg ate ttg tgc gaa ttg ggc 192 

Asn Ala Trp His Arg His Trp Ser Arg Trp He Leu Cys Glu Leu Gly 
50 55 60 

ctg ctg aac cag ccg gtc ctg age etc gat ccg ccg cag ttg aag gtc 240 

Leu Leu Asn Gin Pro Val Leu Ser Leu Asp Pro Pro Gin Leu Lys Val 
65 70 75 80 

gcg eta ttg tec acg gac gee ttg egg acc tgc gee gec cat gcg gga 288 

Ala Leu Leu Ser Thr Asp Ala Leu Arg Thr Cys Ala Ala His Ala Gly 
85 90 95 
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gcg ctg ctg tgc gcg ccg cgc ctg cga cgc gcg ata gac ggc gcc gag 336 
Ala Leu Leu Cys Ala Pro Arg Leu Arg Arg Ala He Asp Gly Ala Glu 
100 105 HO 

gtc cgt acc ttg cat gcc gcg etc ggg cgc gat gtg atg aat ttc gcc 384 
Val Arg Thr Leu His Ala Ala Leu Gly Arg Asp Val Met Asn Phe Ala 
115 120 125 

gtg tct tec gcg gcg egg gcc ctg cat gac ggg etc gcc gcc agt teg 4 32 

Val Ser Ser Ala Ala Arg Ala Leu His Asp Gly Leu Ala Ala Ser Ser 
130 135 140 

gac tgg acc ctg gcc gcc acg gtc cag gcg gcg cag aaa ctg ggc tgg 4 80 

Asp Trp Thr Leu Ala Ala Thr Val Gin Ala Ala Gin Lys Leu Gly Trp 
145 150 155 160 

gcc ctg ctg cgc gac gcc gtg cag ggc gcc gcc gac gag ata gcg ctg 528 
Ala Leu Leu Arg Asp Ala Val Gin Gly Ala Ala Asp Glu He Ala Leu 
ZK} 165 170 175 



10 



15 



25 



30 



55 



cgt tgc gcg ctg aag ttg ccg cgc gac ctt gat ccc gcg ccc gtc ctg 57 6 

Arg Cys Ala Leu Lys Leu Pro Arg Asp Leu Asp Pro Ala Pro Val Leu 
180 185 190 

ccg ccc gag gcg gcg ctt gcg ctg gtg ctg tec atg etc gaa ate ctg 624 

Pro Pro Glu Ala Ala Leu Ala Leu Val Leu Ser Met Leu Glu He Leu 

195 200 205 



gat gca gaa tgg ctt tec teg ttc ccc gcc caa gcc tga 
Asp Ala Glu Trp Leu Ser Ser Phe Pro Ala Gin Ala * 
210 215 220 

35 <210> 18 

<211> 220 
<212> PRT 

<213> Bordetella pertussis 

40 <400> 18 

Met Thr Glu Ala Ser Val Leu Leu Ser Glu Arg Leu Met He Phe Asn 

5 10 15 

Leu Leu Pro Ser Leu Thr Leu His Ala Ser Arg His Asp Glu Met Phe 

20 25 30 

45 Pro Ala Asp Trp Val Arg Ala Leu Cys Asn Ala Asp Ala Ala Leu Ala 
35 40 45 

Asn Ala Trp His Arg His Trp Ser Arg Trp lie Leu Cys Glu Leu Gly 

r 55 60 

Leu Leu Asn Gin Pro Val Leu Ser Leu Asp Pro Pro Gin Leu Lys Val 
65 ? 0 75 80 

Ala Leu Leu Ser Thr Asp Ala Leu Arg Thr Cys Ala Ala His Ala Gly 

85 90 95 

Ala Leu Leu Cys Ala Pro Arg Leu Arg Arg Ala He Asp Gly Ala Glu 

100 105 HO 

Val Arg Thr Leu His Ala Ala Leu Gly Arg Asp Val Met Asn Phe Ala 

115 120 125 

Val Ser Ser Ala Ala Arg Ala Leu His Asp Gly Leu Ala Ala Ser Ser 

fin Trp Thr Leu Ala Ala Thr Val Gln Ala Ala Gin Lys Leu Gly Trp 

° U 145 150 155 y 16 £ 



663 
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180 










185 
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Glu 
195 


Ala 
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Leu 
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Leu 
200 


Val Leu 


Ser 
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Leu 
205 


Glu 


He 


Leu 


Asp 


Ala 
210 


Glu 
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Ser 
215 
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Gin 
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220 











10 <210> 19 

<211> 639 

<212> DNA 

<213> Bordetella pertussis 

15 <220> 

<221> CDS 

<222> (1) . . . (639) 



<400> 19 

atg get ttc etc gtt ccc cgc cca age ctg ate cag gcg gta egg ccc 48 

Met aia Phe Leu Val Pro Arg Pro Ser Leu He Gin Ala Val Arg Pro 

1 5 10 15 

ggc cgt gcg gat ccc gcg ace gac gtc ttg cgc get gaa gac tac gee 96 

Gly Arg Ala Asp Pro Ala Thr Asp Val Leu Arg Ala Glu Asp Tyr Ala 
20 25 30 



gag ctg etc age gee gcg cag ate gtt gee cag gca cac egg egg gec 14 4 

Glu Leu Leu Ser Ala Ala Gin He Val Ala Gin Ala His Arg Arg Ala 
30 35 40 45 



ggc gaa ate gtg gee gag gcg cga gag gag ttc gag cgc gag cgc agg 192 
Gly Glu He Val Ala Glu Ala Arg Glu Glu Phe Glu Arg Glu Arg Arg 
50 55 60 

cga ggc tat gag gag ggg cgc cgc gaa gcg ctt acg gat cag gcg gag 240 
Arg Gly Tyr Glu Glu Gly Arg Arg Glu Ala Leu Thr Asp Gin Ala Glu 
65 70 75 80. 

aag atg ata gaa ace gta age cgc acg ate gac tac ttc gcg ggt ate 288 
Lys Met He Glu Thr Val Ser Arg Thr He Asp Tyr Phe Ala Gly lie 
85 90 95 

gag aac gag atg ate gaa ctg gtc atg agt gcg gtc cgc aag ate gtc 336 
Glu Asn Glu Met He Glu Leu Val Met Ser Ala Val Arg Lys He Val 
100 105 110 



gac ggt tac gac gac cgc gag cgc ace gtg ate gee gtg cgc aac gca 384 
Asp Gly Tyr Asp Asp Arg Glu Arg Thr Val He Ala Val Arg Asn Ala 
50 H5 120 125 



ttg gcg gtc gtg cgc aat cag cgc cag atg ace ttg cgc ctg cac cca 432 

Leu Ala Val Val Arg Asn Gin Arg Gin Met Thr Leu Arg Leu His Pro 
130 135 140 

gac gag gtg gat gtg etc egg gaa ggc atg aac cag ctt ctg gcg gee 480 

Asp Glu Val Asp Val Leu Arg Glu Gly Met Asn Gin Leu Leu Ala Ala 

145 150 155 160 

tat ccg ggc gtg ggc tac ctg gac ctg ctg ccc gac gee agg ctg gcg 528 
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Tyr Pro Gly Val Gly Tyr Leu Asp Leu Leu Pro Asp Ala Arg Leu Ala 

165 *• - ** 



15 



20 



60 



170 175 



ccg gga gcc tgc ata ctg gag age gag ata ggc atg gtc gag gec aac S7fi 
5 Pro Gly Ala Cys He Leu Glu Ser Glu He Gly Me? Val ll2 Ma llr 
180 185 190 

llu Glu I™ r? 9 r Ctg n gC ^ C " g Cgg gCg gCC ttc 9 aa c ^ aca ttc 624 
Leu Glu Asp Gin Leu Cys Ala Leu Arg Ala Ala Phe Glu Arg Thr Phe 

IU 195 200 205 

ggc egg cgc gga tag 

Gly Arg Arg Gly * 639 
210 

<210> 20 
<211> 212 
<212> PRT 

<213> Bordetella pertussis 
<400> 20 

Met aia Phe Leu Val Pro Arg Pro Ser Leu He Gin Ala Val Arg . Pro 
25 Gly Arg Ala Asp Pro Ala Thr Asp Val Leu Arg Ala Glu Asp Jyr Ala 
Glu Leu Leu Ser Ala Ala Gin lie Val Ala Gin Ala His Irg Arg Ala 

30 ?J U Ala G1U Arg Glu Glu Phe G1 " Arg Glu Arg Arg 

Arg Gly Tyr Glu Glu Gly Arg Arg Glu Ala Leu Thr Asp Gin Ala Glu 
Lys Met He Glu Thr Val Ser Arg Thr He lip Tyr Phe Ala Gly He 

35 Glu Asn Glu Met He Glu Leu Val Met Ter Ala Val Arg Lys He Val 

100 1Q 5 110 

Asp Gly Tyr Asp Asp Arg Glu Arg Thr Val He Ala Val Arg Asn Ala 

40 ?30 Arg ASn G ^ Arg Gln Met Thr Le » Arg Leu His Pro 

Asp Glu Val Asp Val Leu Arg Glu Gly Met Asn lln Leu Leu Ala Ala 
Tyr Pro Gly Val Gly Tyr Leu Asp Leu Leu Pro Asp Ala Arg Leu 111 

45 Pro Gly Ala Cys lie Leu Glu Ser Glu He Gly Met Val Glu III Ser 

Leu Glu Asp Gin Leu Cys Ala Leu Ala Ala Phe Glu Arg Thr Phe 

2 °0 205 
Gly Arg Arg Gly ^ 

50 210 

<210> 21 

<211> 1335 

<212> DNA 

" >5 <213> Bordetella pertussis 



<220> 

<221> CDS 

<222> (1) . . . (1335) 
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<400> 21 

atg cgt cag tac cac tac ate acg gag atg atg cgq gtq ace eta caa 

Met Arg Gin Tyr His Tyr He Thr Glu Me? Me? A?g Val lla teu Gin 

: 5 io is 

gat ctg tec acg ctg egg ata aag ggc egg gtg gtg caa gtg qta aaa 
Asp Leu Ser Thr Leu Arg He Lys Gly a?| Val Val Gin Val Val Gly 
20 25 30 

Sh? f 39 gCC gtC gtt ccg ata gtc aag ate ggc gaa gtg tqc 

Thr He lie Lys Ala Val Val Pro Met Val Lys He Gly Glu Val Cys 
35 40 45 



20 



30 



40 



50 



55 



60 



r?f, 111 S*? £ 9C ga ° gCC gCC ttg ctc acg cct a tc ggc gac atg tac 
Gly Phe Val Arg Asp Ala Ala Leu Leu Thr Pro lie Gly Asp Me? Tyr 

od 70 75 



80 



25 85 90 95 

Val Pro vtf rf p Cg 2?° x" 9 Ctg 9ga CgC gtg «tg gae ggg ctg gga 

Val Pro Val Gly Pro Gly Leu Leu Gly Arg Val Leu Asp Gly Leu Gly 

100 105 - 



110 



lit ? tg f a ° 9 f C 9CC gag tca ggg ccg ctg cat gee cac aag ttc 

Arg Pro Leu Asp Ala Ala Glu Ser Gly Pro Leu His Ala His Lyl Phe 

x± 5 120 



125 



140 



His 111 Pro Sn rt g t" 9 , gt ? ° gC gta Ctg gac ggt ttg ctt aca 

His Ala Pro Leu Glu Leu Gly Val Arg Val Leu Asp Gly Leu Leu Thr 
3 150 155 



160 



190 



Thr Val Val 151 n° ??° ° gt gg9 Cgg gaa gtt cgc gao ttc 

rnr Val Val Ala Leu He Gly Glu Arg Gly Arg Glu Val Arg Glu Phe 

±25 200 



205 



48 



96 



144 



ctg ctg cgc aat ccc ggc gag gac ttc gag atg cac ggc gaa gtq gta 192 
15 Leu Leu Arg Asn Pro Gly Glu Asp Phe Glu Met His Gly Glu Val Val 



240 



ggg att tec teg gcg acc gag gtg ata ccg acc gga cgc acg cat ata ?Rfl 
Gly He Ser Ser Ala Thr Glu Val He Pro Thr Ily Arg ?hr His Met 



336 



384 



35 Tyr Pro vll Ph^ ??° ? 3t f? g CCa 930 CCg Ctg acg cgt cac atc ate 432 
Tyr Pro Val Phe Ala Asp Ala Pro Asp Pro Leu Thr Arg Arg He lie 
J.JU 135 - - - 



480 



528 



clt r?2 rf 3 ?? C ^? g Cgt ctg gga att ttc aca g<=c gee ggc ggc ggc 
Cys Gly Glu Gly Gin Arg Leu Gly He Phe Ala lla lla Gly Gly Gly 

45 165 170 175 

aag teg acc ctg ctg ggc atg ctg gtc aag ggc gee aco ate aac ata e 7fi 
Lys Ser Thr Leu Leu Gly Met Leu Sal LyI K y ?S J£ 576 



624 



55 Jeu G?n rf f ^ gt CCg gag ggc aga cgc aa 3 a 9= gtg ate gtc 672 

Leu Glu Hl s Glu Leu Gly Pro Glu Gly Arg Arg Lys Ser Val He Vat 

21 5 220 

clt 111 ?hr a ~ ? ac f ag c cc tcg atg gag cgt gcc aa g gcg g<=g tac 720 

60 225 P oKn Met G1U Arg Ala L ^ Ala A1 * Tyr 
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gtc gca acc gcc ate gec gaa tac ttc cgc gat caa ggg cag cgt gta 768 

Val Ala Thr Ala lie Ala Glu Tyr Phe Arg Asp Gin Gly Gin Arg Val 
245 250 255 

ctt ttt ctg atg gac teg gtc acc cgc ttt gcg cga gcc cag cgt gaa 816 

Leu Phe Leu Met Asp Ser Val Thr Arg Phe Ala Arg Ala Gin Arg Glu 
260 265 270 

10 ate ggc ttg gcg gca ggc gag ccg ccg acg egg cgc ggc tat cca ccg 864 

lie Gly Leu Ala Ala Gly Glu Pro Pro Thr Arg Arg Gly Tyr Pro Pro 

275 280 285 

teg gtg ttc gcc acc ttg ccc aaa ctg atg gag cgc gcc ggc atg aac 912 

15 Ser Val Phe Ala Thr Leu Pro Lys Leu Met Glu Arg Ala Gly Met Asn 
290 295 300 

cag acg ggt teg ate acg gcg ctg tat acg gtg ctg gtc gag ggg gac 960 

Gin Thr Gly Ser lie Thr Ala Leu Tyr Thr Val Leu Val Glu Gly Asp 
20 305 310 315 320 

gac atg aac gaa ccg gtg gcc gac gag acg cgt teg ata ctg gac ggc 1008 

Asp Met Asn Glu Pro Val Ala Asp Glu Thr Arg Ser lie Leu Asp Gly 
325 330 335 

cac ate gtg etc teg cgc aag ctg gga gcg gcg aat cac tat cct gcc 1056 

His lie Val Leu Ser Arg Lys Leu Gly Ala Ala Asn His Tyr Pro Ala 
340 345 350 



25 



30 gtc gac gtg ctg gcc teg gcc age egg gtc atg aat gcc gtg gtg teg 1104 

Val Asp Val Leu Ala Ser Ala Ser Arg Val Met Asn Ala Val Val Ser 

355 360 365 

ccg cgt cac aag tac ctg gcc gga cgt atg cgc gaa ctg atg gcc aag 1152 

35 Pro Arg His Lys Tyr Leu Ala Gly Arg Met Arg Glu Leu Met ala Lys 
370 375 380 

tac cag gat gtc gag ctg ttg gtg aaa ate ggc gag tac aag cag ggc 1200 

Tyr Gin Asp Val Glu Leu Leu Val Lys He Gly Glu Tyr Lys Gin Gly 

40 385 390 395 400 



45 



gcc gat gcg teg acc gat gag gcg ata cag aag ate gga cag ate aat 1248 
Ala Asp Ala Ser Thr Asp Glu Ala He Gin Lys He Gly Gin He Asn 
405 410 415 

gcg ttt etc aga caa eta acc gac gaa cgc gaa gca ttc gag gat acc 1296 
Ala Phe Leu Arg Gin Leu Thr Asp Glu Arg Glu Ala Phe Glu Asp Thr 
420 425 430 



50 gta ctg cgc atg get gaa ate ate gga ccc gaa tec taa 1335 

Val Leu Arg Met ala Glu He He Gly Pro Glu Ser * 
435 440 

55 <210> 22 

<211> 444 

<212> PRT 

<213> Bordetella pertussis 

60 <400> 22 
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Glu 


Ala 


Phe 


Glu 


Asp 


Thr 








420 










425 










430 




Val 


Leu 


Arg 


Met 


ala 


Glu 


He 


He 


Gly 


Pro 


Glu 


Ser 














435 










440 


















<210> 


23 




























<211> 


510 




























<212> 


DNA 
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<213> Bordetella pertussis 

<220> 
<221> CDS 
5 <222> (1) . . . (510) 

<400> 23 

atg gac ctg gaa age ctg ctt gec ate aag cat ttt cgc gec gac caa 

Met Asp Leu Glu Ser Leu Leu Ala lie Lys His Phe Arg Ala Asp Gin 

1U 1 5 10 15 

gec cag ctt gcg ctg aaa cgc caa cag cag gec tgc gcg gtt get gee 
Ala Gin Leu Ala Leu Lys Arg Gin Gin Gin Ala Cys Ala Val Ala Ala 
20 25 30 



15 



20 



30 



35 



40 



50 



45 



gec gga cag etc gaa aac cgt eta tat gee gag ctg tgc egg cgc ate 
Ala Gly Gin Leu Glu Asn Arg Leu Tyr Ala Glu Leu Cys Ara Ara He 
50 55 ^ * 



60 



75 80 



100 105 



110 



cga gec ggc gac ggc ctg gcg egg eta tga 
Arg Ala Gly Asp Gly Leu Ala Arg Leu * 
165 



<210> 24 
<211> 169 
55 <212> PRT 

<213> Bordetella pertussis 

<400> 24 

Met Asp Leu Glu Ser Leu Leu Ala He Lys His Phe Arg Ala Asp Gin 
5 10 15 



48 



96 



gcg gcg cag cgt cag gcg caa ggc cgc etc gac gat tgt cgc ctg tgg 14 4 

Ala Ala Gin Arg Gin Ala Gin Gly Arg Leu Asp Asp Cys Arg Leu Trp 
35 40 



192 



gtc aag aca cgc gac ate gac gag gtg ctg caa cga gtg ggc cac gee 240 
25 Val Lys Thr Arg Asp He Asp Glu Val Leu Gin Arg Val Gly His Ala 
65 70 y 



cgc gac cgc cag gec age ctg gcg ctg cag etc gac gac gee gtg cgc 288 

Arg Asp Arg Gin Ala Ser Leu Ala Leu Gin Leu Asp Asp Ala Val Arg 
85 90 95 

cgt cac gaa cat gaa ate cag ctg etc gcg cag cag cgc gag cag cac 

Arg His Glu His Glu He Gin Leu Leu Ala Gin Gin Arg Glu Gin His 



336 



egg gag tgc ttc cag gcg cag caa egg ate gee gag ttg gtg cgc ctg 384 
Arg Glu Cys Phe Gin Ala Gin Gin Arg He Ala Glu Leu Val Arg Leu 
115 120 125 

cag cag gtc gag gcg gcg gec ttg cgc gag age cag gaa gat cgc gaa 4 32 

Gin Gin Val Glu Ala Ala Ala Leu Arg Glu Ser Gin Glu Asp A?g llu 
130 135 140 



45 ?fi 2? a ttg tCg gCg cgt cac 9ac gat gca teg 480 

lie Gin Glu Ala He Glu Leu Ser Ala Arg Gly Arg Asp Asp Ala Ser 

145 150 155 160 



510 



26 

i 



10 



15 



20 



O <9 3 6 H- O * O S 

WO 00/37493 PCT/EP99/10297 



25 30 
Arg Leu Asp Asp Cys Arg Leu Trp 
45 

Tyr Ala Glu Leu Cys Arg Arg He 
60 

Val Leu Gin Arg Val Gly His Ala 

75 80 
Leu Gin Leu Asp Asp Ala Val Arg 

90 95 
Leu Ala Gin Gin Arg Glu Gin His 
105 no 
Arg He Ala Glu Leu Val Arg Leu 
125 

Arg Glu Ser Gin Glu Asp Arg Glu 
140 

Ala Arg Gly Arg Asp Asp Ala Ser 
155 160 



30 



35 



40 



55 



60 



Ala 


Gin 


Leu 


Ala 


Leu 


Lys 


Arg 


Gin 








20 








Ala 


Ala 


Gin 


Arg 


Gin 


Ala 


Gin 


Gly 






35 










40 


Ala 


Gly 


Gin 


Leu 


Glu 


Asn 


Arq 


Leu 




50 










55 




Val 


Lys 


Thr 


Arg 


Asp 


He 


Asp 


Glu 


65 










70 




Arg 


Asp 


Arg 


Gin 


Ala 


Ser 


Leu 


Ala 










85 








Arg 


His 


Glu 


His 


Glu 


He 


Gin 


Leu 








100 










Arg 


Glu 


Cys 


Phe 


Gin 


Ala 


Gin 


Gin 






lit: 










120 


Gin 


Gin 


Val 


Glu 


Ala 


Ala 


Ala 


Leu 




130 










135 




He 


Gin 


Glu 


Ala 


He 


Glu 


Leu 


Ser 


145 










150 






Arg 


Ala 


Gly 


Asp 


Gly 


Leu 


Ala 


Arg 










165 








<210> 


25 












<211> 


549 












<212> 


DNA 











25 <213> Bordetella pertussis 



<220> 

<221> CDS 

<222> (1) . . . (549) 

<400> 25 

« tg aac ^ ag cca gac ggg ctg ggt tcg ccc at s <3 CC ggc gg<= ggg cag 

Met Asn Gin Pro Asp Gly Leu Gly Ser Pro Met ala Gly Gly Gly Gin 
15 10 15 

« 9C 2 gC 9tg gcg cgc acg ccg tat g°g cgt cag ccg gat egg gat 

Arg Met Gly Val Ala Arg Thr Pro Tyr Ala Arg Gin Pro Asp A?g Asp 
20 25 30 

gcg cag cgt gcc ttc gag egg gaa atg gaa cag gag aaa gcg aag gaa 
Ala Gin Arg Ala Phe Glu Arg Glu Met Glu Gin Glu Lys All LyI Glu 
35 40 45 



ccc gac acc acc ttg tcg gta egg gag gac ggc ggc tgg ate gtg gtg 



48 



96 



144 



4 c gaa f tg ccc ggg cc g caa =g<= ct g gcg CC g gg t ccg gec t gc g tc ggc 192 

45 Glu Leu Pro Gly Pro Gin Arg Leu Ala Pro Gly Pro Ala Cys Val Ily 
50 55 60 

III f t9 9 f 9 ^ Cg atg gaa cct gcc gcc gg c cgt cca ccg gee agt ctg 240 
Trp Leu Ala Ser Met Glu Pro Ala Ala Gly Arg Pro Pro Ala Ser Leu 

DU 65 7 ° 75 80 

f?* r?n n? 9 f tg ?? a agC gtg gCt gcg ggg ctg gcg g ta ggc gac gtg 288 
Ala Gin Ala Leu Ala Ser Val Ala Ala Gly Leu Ala Val Gly Asp Val 
85 90 * 9 g 

?l g g f g ggg £ at cgc gaa gcc cgt ate gtt gtg gac gat acg ctg eta 336 
Leu Glu Gly Tyr Arg Glu Ala Arg He Val Val Asp Asp Thr Leu Leu 
100 105 110 



384 



27 
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Pro Asp Thr Thr Leu Ser Val Arg Glu Asp Gly Gly Trp He Val Val 
115 12 0 125 



10 



15 



20 



25 



35 



45 



55 



60 



?? ?? a tgc Cga caa cgg gac 9ct tgc gag cgc ctg cac gcg tgc 

Ala Phe Ala Cys Arg Gin Arg Asp Ala Cys Glu Arg Leu His Ala Cys 
130 i 35 140 

gee gac egg ttg gec atg gag etc gcg ctg gag ctg gcg cgc gac gtc 
Ala Asp Arg Leu Ala Met Glu Leu Ala Leu Glu Leu Ala Arg Asp Val 
145 150 155 H 160 

gag gtt gcg gtg gca tgc gac ggc gag ccg cac gag egg gtq aca cac 
Glu Val Ala Val Ala Cys Asp Gly Glu Pro His Gl? A?g Va? Ill A?g 
165 170 175 



<210> 27 
<211> 1080 
<212> DNA 

<213> Bordetella pertussis 

<220> 

<221> CDS 

<222> (1) . . . (1080) 



432 



480 



528 



gcg cag egg ccg tgg cga tga c.q 
Ala Gin Arg Pro Trp Arg * 
180 

<210> 26 
<211> 182 
<212> PRT 

<213> Bordetella pertussis 
<400> 26 

Met Asn Gin Pro Asp Gly Leu Gly Ser Pro Met ala Gly Gly Gly Gin 

5 10 15 

Arg Met Gly Val Ala Arg Thr Pro Tyr Ala Arg Gin Pro Asp Arg Asp 

25 30 
Ala Gin Arg Ala Phe Glu Arg Glu Met Glu Gin Glu Lys Ala Lys Glu 

35 40 45 

Glu Leu Pro Gly Pro Gin Arg Leu Ala Pro Gly Pro Ala Cys Val Gly 

50 55 60 

Trp Leu Ala Ser Met Glu Pro Ala Ala Gly Arg Pro Pro Ala Ser Leu 
65 70 75 80 

Ala Gin Ala Leu Ala Ser Val Ala Ala Gly Leu Ala Val Gly Asp Val 

85 90 95 

Leu Glu Gly Tyr Arg Glu Ala Arg lie Val Val Asp Asp Thr Leu Leu 
* U 100 105 HO 

Pro Asp Thr Thr Leu Ser Val Arg Glu Asp Gly Gly Trp He Val Val 

115 120 125 

Ala Phe Ala Cys Arg Gin Arg Asp Ala Cys Glu Arg Leu His Ala Cys 

130 135 140 

Ala Asp Arg Leu Ala Met Glu Leu Ala Leu Glu Leu Ala Arg Asp Val 

150 155 160 

Glu Val Ala Val Ala Cys Asp Gly Glu Pro His Glu Arg Val Ala Arg 

165 170 175 

Ala Gin Arg Pro Trp Arg 
50 180 
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<400> 27 

atg aat cga gtg gcc ggc ggg gcg gcg gcg cag gcc get ggc atg gtg 48 

Met Asn Arg Val Ala Gly Gly Ala Ala Ala Gin Ala Ala Gly Met Val 
1 5 10 15 

gat etc gcg gtt ccg egg ttg age gcc ggc gag gcc cat gcc ctg .teg 96 

Asp Leu Ala Val Pro Arg Leu Ser Ala Gly Glu Ala His Ala Leu Ser 
20 25 30 



agg att gca tgc cat ggc gcg cga ttc gac gtt egg ctt ggc gag ccg 
Arg lie Ala Cys His Gly Ala Arg Phe Asp Val Arg Leu Glv Glu Pro 
35 40 45 



144 



gcc gtg cgc tgg cac tgc gcc ctg acg cct tgc gtg cac ggc gac ctt 192 
Ala Val Arg Trp His Cys Ala Leu Thr Pro Cys Val His Gly Asp Leu 
50 55 60 

gcc gat ggc gag atg gaa age ctg caa ctg caa tgg gcc ggg acg tac 240 
Ala Asp Gly Glu Met Glu Ser Leu Gin Leu Gin Trp Ala Gly Thr Tyr 
65 70 75 80 

ate ggc ctg acg gtt ccg cgc gcg gcc gcg gcg gga tgg ctg gcg gcg 288 
lie Gly Leu Thr Val Pro Arg Ala Ala Ala Ala Gly Trp Leu Ala Ala 
85 90 95 

cgc ctg ccc egg ttt tec ggc gtg gag ttg ccg gaa ccc att gcg gcg 336 
Arg Leu Pro Arg Phe Ser Gly Val Glu Leu Pro Glu Pro lie Ala Ala 
100 105 110 

gcg gcc ctg gag gca atg ctg gag gag gtc tgt cga ggc gtg gcc gga 384 
Ala Ala Leu Glu Ala Met Leu Glu Glu Val Cys Arg Gly Val Ala Gly 
115 120 125 

etc gac cag caa ggc ccg gtc cgc gtg gcg egg caa ggc ggg acg cca 4 32 

Leu Asp Gin Gin Gly Pro Val Arg Val Ala Arg Gin Gly Gly Thr Pro 
130 135 140 

ccg gtc cag ccg cat cgc tgg ace ctg acg gta egg gcg cct gac ggt 4 80 

Pro Val Gin Pro His Arg Trp Thr Leu Thr Val Arg Ala Pro Asp Gly 
145 150 155 160 

ggc gtc tgg cgc gcg gta ctg gcg tgc gac gca tgg gcc ttg caa gcg 528 
Gly Val Trp Arg Ala Val Leu Ala Cys Asp Ala Trp Ala Leu Gin Ala 
165 170 175 

gtc gcg gcg gcg ctg gat tec gtt gcg cct gcc gat ggt egg gtc aat 576 
Val Ala Ala Ala Leu Asp Ser Val Ala Pro Ala Asp Gly Arg Val Asn 
180 185 190 

ccg gag cgc gtg ccg gtc agg ttg cgt gcc gat gtc ggc gcg gcg tec 624 
Pro Glu Arg Val Pro Val Arg Leu Arg Ala Asp Val Gly Ala Ala Ser 
195 200 205 

gtg acc gca ggc cag ctg egg acg ctg cga gcg ggc gac gtc gtg ttg 672 
Val Thr Ala Gly Gin Leu Arg Thr Leu Arg Ala Gly Asp Val Val Leu 
210 215 220 

etc gcg cag tac egg gtg age gat gcc gca gaa eta tgg ttg teg gcc 720 
Leu Ala Gin Tyr Arg Val Ser Asp Ala Ala Glu Leu Trp Leu Ser Ala 
225 230 235 240 
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gga ccc age gcg ate egg gra egg gec gag cat gcg tct ttt cgt gta 768 
Gly Pro Ser Ala He Arg Val Arg Ala Glu His Ala Ser Phe Arg Val 
245 250 255 

act caa ggt tgg act ccc ate atg acg gaa ccc gcg aca cct gac cct 816 
Thr Gin Gly Trp Thr Pro lie Met Thr Glu Pro Ala Thr Pro Asp Pro 
260 265 270 

ggc gaa ace ccg gca cag gec gac gcg acg etc gat ace gat cag ata 864 
Gly Glu Thr Pro Ala Gin Ala Asp Ala Thr Leu Asp Thr Asp Gin He 
275 280 285 

ccc gtg cgc ctg acg ttc gac ctg ggc gag cgc gag ttc acg ctt gcg 912 
Pro Val Arg Leu Thr Phe Asp Leu Gly Glu Arg Glu Phe Thr Leu Ala 
290 295 300 

cag ctg cgc age ctg cat ccg ggc tgc acg ttc gac etc gag egg ccc 960 
Gin Leu Arg Ser Leu His Pro Gly Cys Thr Phe Asp Leu Glu Arq Pro 
305 310 315 320 

? a ° ggg CCg gtc atg gtg cg< 3 S cc a *t ggc ctg ttg ctg ggc 1008 
He Ala Asp Gly Pro Val Met Val Arg Ala Asn Gly Leu Leu Leu Gly 
325 330 335 

age ggc egg ctg gtc gac ate gac ggc cgc ate ggc gtg gta ttg cag 1056 
Ser Gly Arg Leu Val Asp He Asp Gly Arg He Gly Val Val Leu Gin 
340 345 350 



teg gtc agg cct gga etc gca tga 
Ser Val Arg Pro Gly Leu Ala * 
355 



<210> 28 
<211> 359 
<212> PRT 

<213> Bordetella pertussis 



<400> 28 

Met Asn Arg Val Ala Gly Gly Ala Ala Ala Gin Ala Ala Gly Met Val 

5 10 15 

Asp Leu Ala Val Pro Arg Leu Ser Ala Gly Glu Ala His Ala Leu Ser 

20 25 30 

Arg He Ala Cys His Gly Ala - Arg Phe Asp Val Arg Leu Gly Glu Pro 

35 40 45 

Ala Val Arg Trp His Cys Ala Leu Thr Pro Cys Val His Gly Asp Leu 

50 55 60 

Ala Asp Gly Glu Met Glu Ser Leu Gin Leu Gin Trp Ala Gly Thr Tyr 

70 75 qq 

He Gly Leu Thr Val Pro Arg Ala Ala Ala Ala Gly Trp Leu Ala Ala 

85 90 95 

Arg Leu Pro Arg Phe Ser Gly Val Glu Leu Pro Glu Pro He Ala Ala 

100 105 HO 

Ala Ala Leu Glu Ala Met Leu Glu Glu Val Cys Arg Gly Val Ala Gly 

115 120 125 

Leu Asp Gin Gin Gly Pro Val Arg Val Ala Arg Gin Gly Gly Thr Pro 

130 135 140 

Pro Val Gin Pro His Arg Trp Thr Leu Thr Val Arg Ala Pro Asp Gly 
i4b 150 155 160 



1080 



30 
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Gly Val Trp Arg Ala Val Leu Ala Cys Asp Ala Trp Ala Leu Gin Ala 

"165 170 175 

Val Ala Ala Ala Leu Asp Ser Val Ala Pro Ala Asp Gly Arg Val Asn 
180 185 190 

5 Pro Glu Arg Val Pro Val Arg Leu Arg Ala Asp Val Gly Ala Ala Ser 
195 200 205 

Val Thr Ala Gly Gin Leu Arg Thr Leu Arg Ala Gly Asp Val Val Leu 

210 215 220 

Leu Ala Gin Tyr Arg Val Ser Asp Ala Ala Glu Leu Trp Leu Ser Ala 
10 225 230 235 240 

Gly Pro Ser Ala lie Arg Val Arg Ala Glu His Ala Ser Phe Arg Val 

245 250 255 

Thr Gin Gly Trp Thr Pro He Met Thr Glu Pro Ala Thr Pro Asp Pro 

260 265 270 

Gly Glu Thr Pro Ala Gin Ala Asp Ala Thr Leu Asp Thr Asp Gin He 

275 280 285 

Pro Val Arg Leu Thr Phe Asp Leu Gly Glu Arg Glu Phe Thr Leu Ala 

290 295 300 

Gin Leu Arg Ser Leu His Pro Gly Cys Thr Phe Asp Leu Glu Arg Pro 
20 305 310 315 320 

He Ala Asp Gly Pro Val Met Val Arg Ala Asn Gly Leu Leu Leu Gly 

325 330 335 

Ser Gly Arg Leu Val Asp He Asp Gly Arg He Gly Val Val Leu Gin 
oc 340 345 350 

2.D Ser Val Arg Pro Gly Leu Ala 
355 

<210> 29 
<211> 672 
30 <212> DNA 

<213> Bordetella pertussis 

<220> 
<221> CDS 
35 <222> (1) . . . (672) 

<400> 29 

atg age gat acc gac ccc ttc age ctg gee ctg ttt ctg gcg ctg ctg * 48 

Met Ser Asp Thr Asp Pro Phe Ser Leu Ala Leu Phe Leu Ala Leu Leu 

40 1 5 10 15 



45 



50 



55 



60 



gcg ctg gta ccg etc ate gtc gtc atg acc acg teg ttc ctg aag ate 96 
Ala Leu Val Pro Leu He Val Val Met Thr Thr Ser Phe Leu Lys He 
20 25 30 

gee gtc gtg ctt gee ttg gtg cgc aac gec ctg gga gtg caa cag gta 14 4 

Ala Val Val Leu Ala Leu Val Arg Asn Ala Leu Gly Val Gin Gin Val 
35 40 45 

ccg ccc aac atg gee ctg tac ggg ctg gcg ctt att ctt tec gcg tat 192 
Pro Pro Asn Met ala Leu Tyr Gly Leu Ala Leu He Leu Ser Ala Tyr 
50 55 60 

gtg atg gcg ccg gtc gtt cac agg ata ggc acc gag gtc cag gec ttg 240 
Val Met ala Pro Val Val His Arg He Gly Thr Glu Val Gin Ala Leu 
65 70 75 80 

acc gcg caa gee ggg gag tec ggc acc gec gcg ccg atg gcg ctg gac 288 
Thr Ala Gin Ala Gly Glu Ser Gly Thr Ala Ala Pro Met ala Leu Asp 
85 90 95 
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gcc gtg ctt ggc gtg gcc gag cga ggc gtg ggg ccg ctg egg gec ttc 336 
Ala Val Leu Gly Val Ala Glu Arg Gly Val Gly Pro Leu Arg Ala Phe 
100 105 110 

atg ttg cgc aac age cag ccg gcc cag cgt gat ttc ttc ctg cgc aca 384 
Met Leu Arg Asn Ser Gin Pro Ala Gin Arg Asp Phe Phe Leu Arg Thr 
115 120 125 

10 gcg cgt cat etc tgg ggc gag gag gca teg egg gac ctg teg gaa gac 432 
Ala Arg His Leu Trp Gly Glu Glu Ala Ser Arg Asp Leu Ser Glu Asp 
130 135 140 

aac ctg ctg gta ttg acg ccc gca ttt ctg gtt teg gag ctg acc gcc 480 
15 Asn Leu Leu Val Leu Thr Pro Ala Phe Leu Val Ser Glu Leu Thr Ala 
145 150 155 160 

gca ttc cag ctt ggc ttt ctg ctg tac ctg ccg ttc ate ate ate gac 528 
Ala Phe Gin Leu Gly Phe Leu Leu Tyr Leu Pro Phe lie lie lie Asp 
20 165 170 175 

etc ate gta teg aac att ctt ctt gcc atg gga atg atg atg gtt tct 576 
Leu lie Val Ser Asn lie Leu Leu Ala Met Gly Met Met Met Val Ser 
180 185 190 

ccc gtg acg ate tec atg ccg ttg aag ctg ttc ctg ttc gtc atg gtg 624 
Pro Val Thr lie Ser Met Pro Leu Lys Leu Phe Leu Phe Val Met Val 
195 200 205 

gac ggc tgg acg cgc ctg ate cag ggc ctg gtg ctt tec tat egg tga 672 
Asp Gly Trp Thr Arg Leu lie Gin Gly Leu Val Leu Ser Tyr Arg * 
210 215 220 



25 



30 



35 <210> 30 

<211> 223 
<212> PRT 

<213> Bordetella pertussis 

40 <400> 30 

Met Ser Asp Thr Asp Pro Phe Ser Leu Ala Leu Phe Leu Ala Leu Leu 

1 5 10 15 

Ala Leu Val Pro Leu He Val Val Met Thr Thr Ser Phe Leu Lys He 

AS 20 25 30 

Ala Val Val L eu Ala Leu Val Arg Asn Ala Leu Gly Val Gin Gin Val 

35 40 45 

Pro Pro Asn Met aia Leu Tyr Gly Leu Ala Leu He Leu Ser Ala Tyr 

50 55 60 

Val Met ala Pro Val Val His Arg He Gly Thr Glu Val Gin Ala Leu 
50 65 70 75 80 

Thr Ala Gin Ala Gly Glu Ser Gly Thr Ala Ala Pro Met ala Leu Asp 

85 90 95 

Ala Val Leu Gly Val Ala Glu Arg Gly Val Gly Pro Leu Arg Ala Phe 
« 100 105 110 

D Met Leu Arg Asn Ser Gin Pro Ala Gin Arg Asp Phe Phe Leu Arg Thr 
115 120 125 

Ala Arg His Leu Trp Gly Glu Glu Ala Ser Arg Asp Leu Ser Glu Asp 

130 135 140 

Asn Leu Leu Val Leu Thr Pro Ala Phe Leu Val Ser Glu Leu Thr Ala 
60 145 150 155 160 
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Ala Phe Gin Leu Gly Phe Leu Leu Tyr Leu Pro Phe lie lie lie Asp 

165 170 175 

Leu lie Val Ser Asn lie Leu Leu Ala Met Gly Met Met Met Val Ser 
180 185 190 

5 Pro Val Thr lie Ser Met Pro Leu Lys Leu Phe Leu Phe Val Met Val 
195 200 205 

Asp Gly Trp Thr Arg Leu He Gin Gly Leu Val Leu Ser Tyr Arg 
210 215 220 

0 <210> 31 

<211> 267 

<212> DNA 

<213> Bordetella pertussis 

5 <220> 

<221> CDS 

<222> (1) . . . (267) 



0 



5 



<400> 31 

atg caa acc caa gac ctg gtt teg ttc atg aca cag gcg ttg tac ctg 48 

Met Gin Thr Gin Asp Leu Val Ser Phe Met Thr Gin Ala Leu Tyr Leu 
15 10 15 

gtg etc tgg ctg teg ctg ccg ccc ate gee gtg gtg gcg ate gtg gga 96 

Val Leu Trp Leu Ser Leu Pro Pro He Ala Val Val Ala He Val Gly 
20 25 30 



acg ctg ttt tec ctg ttg cag gec ttg acg cag gtg cag gag cag acc 14 4 

Thr Leu Phe Ser Leu Leu Gin Ala Leu Thr Gin Val Gin Glu Gin Thr 
0 35 40 45 



ctg tec ttc gec gtg aag ctg ata gee gtg ttc gee acg ctg atg ctg 192 

Leu Ser Phe Ala Val Lys Leu He Ala Val Phe Ala Thr Leu Met Leu 

50 55 60 

gcg gee egg tgg ata age gcg gaa ate tat aac ttc acg att gcg gtg 240 

Ala Ala Arg Trp He Ser Ala Glu He Tyr Asn Phe Thr He Ala Val 

65 70 75 80 

ttc gat gee ttt cat egg ate cac tga 267 

Phe Asp Ala Phe His Arg He His * 
85 



<210> 32 
<211> 88 
<212> PRT 

<213> Bordetella pertussis 
<400> 32 

Met Gin Thr Gin Asp Leu Val Ser Phe Met Thr Gin Ala Leu Tyr Leu 

15 10 15 

Val Leu Trp Leu Ser Leu Pro Pro He Ala Val Val Ala He Val Gly 

20 25 30 

Thr Leu Phe Ser Leu Leu Gin Ala Leu Thr Gin Val Gin Glu Gin Thr 

35 40 45 

Leu Ser Phe Ala Val Lys Leu He Ala Val Phe Ala Thr Leu Met Leu 

50 55 60 

Ala Ala Arg Trp He Ser Ala Glu lie Tyr Asn Phe Thr He Ala Val 
65 70 75 80 
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Phe Asp Ala Phe His Arg lie His 
85 







<210> 


33 






5 




<211> 


801 










<212> 


DNA 










<213> 


Bordetella 






<220> 








10 




<221> 


CDS 










<222> 


(1) 


. . . (801) 






<400> 


33 






i < 
i j 


atg 


cac 


acg 


gag 


ttc 


aat 


Met 


His 


Thr 


Glu 


Phe 


Asn 




1 
X 








5 






ctg 


gcc 


atg 


acg 


caa 


ccg 




Leu 


Ala 


Met 


Thr 


Gin 


Pro 


20 








20 








atg 


ttc 


aac 


cgt 


cag 


ttt 




Met 


Phe 


Asn 


Arg 


Gin 


Phe 








35 








^- j . 
















gcc 


tgt 


etc 


ggg 


ctg 


ate 




Ala 


Cys 


Leu 


Gly 


Leu 


He 






50 










30 


gcg 


ctg 


gat 


ate 


gac 


tgg 




Ala 


Leu 


Asp 


He 


Asp 


Trp 














70 




gcg 


atg 


gtg 


ggc 


atg 


ttc 


Ala 


Met 


Val 


Gly 


Met 


Phe 












85 






ate 


ttc 


gag 


gcc 


ate 


ggc 


40 


He 


Phe 


Glu 


Ala 


He 


Gly 








100 






ctg 


ggc 


get 


ate 


etc 


aac 




Leu 


Gly Ala 


He 


Leu 


Asn 








115 








45 
















ggc 


att 


etc 


ttc 


aat 


ctg 




Gly 


He 


Leu 


Phe 


Asn 


Leu 






130 










50 


gga 


ttc 


ggg 


ttg 


ttc 


gcc 




Gly 


Phe 


Gly 


Leu 


Phe 


Ala 



55 



10 15 



25 30 



40 45 



55 60 



75 80 



90 95 



105 HO 



Ala Thr Gly Asn Asp Ser Ser Pro Met 
120 125 



r Met Leu Tyr Asp Ser Phe Gly Leu Trp 
145 150 155 160 



48 



96 



144 



192 



240 



288 



336 



384 



gga ttc atg gtg ttc ttc ctg acg gcg ggc 432 
Gly Phe Met Val Phe Phe Leu Thr Ala Gly 
135 140 



480 



aac ate tgg gcg tgg tgg ccg tec atg ccc gca cag ggc gcc gtg egg 528 

Asn He Trp Ala Trp Trp Pro Ser Met Pro Ala Gin Gly Ala Val Arg 
165 170 175 

atg ctg gac cag ttc agt ggc ttt gcc gcg cgt gtc ctg ctg ctg gcc 576 

Met Leu Asp Gin Phe Ser Gly Phe Ala Ala Arg Val Leu Leu Leu Ala 
60 180 



185 190 
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teg ccg gec ate gtg gec atg ttc ctg gec gag ctg ggc ctg gec ctg 624 
Ser Pro Ala lie Val Ala Met Phe Leu Ala Glu Leu Gly Leu Ala Leu 
195 200 205 

ate age cgc ttc gcg cct caa ctg cag gtg ttc ttc ctg get ctg ccg 672 
lie Ser Arg Phe Ala Pro Gin Leu Gin Val Phe Phe Leu Ala Leu Pro 
210 215 220 

10 gta aag age gcg ctg gtg ctg ttc gtg ctg gtg ctg tac atg gca acg 720 
Val Lys Ser Ala Leu Val Leu Phe Val Leu Val Leu Tyr Met ala Thr 
225 230 235 240 

ttg ttc cag tat gca ggc gaa ate ctg ggt tct gtg ggc egg ate gtg 768 
15 Leu Phe Gin Tyr Ala Gly Glu lie Leu Gly Ser Val Gly Arg lie Val 

245 250 255 

ccg ttc ctg cat tea gcg tgg ccc ggc cca tga 801 
Pro Phe Leu His Ser Ala Trp Pro Gly Pro * 
20 260 265 

<210> 34 

<211> 266 

25 <212> PRT 

<213> Bordetella pertussis 

<400> 34 

Met His Thr Glu Phe Asn Phe Val Glu Ala Lys Val Phe Leu Gly Thr 
30 1 5 .10 15 

Leu Ala Met Thr Gin Pro Arg He Leu Thr Ala Met Leu Phe Leu Pro 

20 25 30 

Met Phe Asn Arg Gin Phe Leu Pro Gly Pro Leu Arg Tyr Ala Val Gly 
„ 35 40 45 

35 Ala Cys Leu Gly Leu He Val Val Pro Gin Leu Ala Pro Gin Tyr Ala 
50 55 60 

Ala Leu Asp He Asp Trp Pro Arg Leu Leu Ala Leu Leu Ala Lys Glu 
65 70 75 80 

Ala Met Val Gly Met Phe Leu Gly Trp Leu Ala Ala Leu Pro Phe Trp 
4 0 85 90 95 

lie Phe Glu Ala He Gly Phe Val He Asp Asn Gin Arg Gly Ala Ser 

100 105 110 

Leu Gly Ala lie Leu Asn Pro Ala Thr Gly Asn Asp Ser Ser Pro Met 

115 120 125 

Gly He Leu Phe Asn Leu Gly Phe Met Val Phe Phe Leu Thr Ala Gly 

130 135 140 

Gly Phe Gly Leu Phe Ala Thr Met Leu Tyr Asp Ser Phe Gly Leu Trp 
145 150 155 160 

Asn lie Trp Ala Trp Trp Pro Ser Met Pro Ala Gin Gly Ala Val Arg 
->U 165 170 175 

Met Leu Asp Gin Phe Ser Gly Phe Ala Ala Arg Val Leu Leu Leu Ala 

180 185 190 

Ser Pro Ala He Val Ala Met Phe Leu Ala Glu Leu Gly Leu Ala Leu 

195 200 205 

He Ser Arg Phe Ala Pro Gin Leu Gin Val Phe Phe Leu Ala Leu Pro 

210 215 220 

Val Lys Ser Ala Leu Val Leu Phe Val Leu Val Leu Tyr Met ala Thr 
225 230 235 240 

Leu Phe Gin Tyr Ala Gly Glu He Leu Gly Ser Val Gly Arg He Val 
245 250 255 



45 



55 



60 



35 
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Pro Phe Leu His Ser Ala Trp Pro Gly Pro 
260 265 

<210> 35 
5 <211> 1050 

<212> DNA 

<213> Bordetella pertussis 
<220> 

10 <221> CDS 

<222> (1) . . . (1050) 

<400> 35 

atg age ggc gag aaa acc gag egg ccc acc ccg aag cgc ctg cgc gat 48 

15 Met Ser Gly Glu Lys Thr Glu Arg Pro Thr Pro Lys Arg Leu Arg Asp 
15 10 15 

tec cgc gag aaa ggc gag gtc gca cac age egg gac ttt acc cag acg 96 
Ser Arg Glu Lys Gly Glu Val Ala His Ser Arg Asp Phe Thr Gin Thr 
20 20 25 30 



25 



30 



35 



45 



50 



55 



gcg ctg ata tgc gee ttg ttc ggg cac ttt ctg ate aat gee ccg tec 144 

Ala Leu lie Cys Ala Leu Phe Gly His Phe Leu He Asn Ala Pro Ser 

35 40 45 

att etc gcg teg ctg cga gcg ctg ata ctg gcg ccg gcg gee ttt gee 192 

He Leu Ala Ser Leu Arg Ala Leu He Leu Ala Pro Ala Ala Phe Ala 
50 55 60 

gac cag ggg ttc gee gtc gca ttg ggg ccc gtg ctg acg gaa ate etc 240 

Asp Gin Gly Phe Ala Val Ala Leu Gly Pro Val Leu Thr Glu He Leu 

65 70 75 80 

gat cag gee gtc cgc gtg etc get ccg ctg att etc ate gtg ctt ggg 288 

Asp Gin Ala Val Arg Val Leu Ala Pro Leu He Leu He Val Leu Gly 

85 90 95 



gtg ggg atg ttc gee gaa ttc ctg cag gta ggc gtc gtg ctg gcg ttt 
Val Gly Met Phe Ala Glu Phe Leu Gin Val Gly Val Val Leu Ala Phe 
40 100 105 no 



336 



cga aag etc aag cct teg gcg gag aaa ctg aat ccc gee ggc aat ttg 384 

Arg Lys Leu Lys Pro Ser Ala Glu Lys Leu Asn Pro Ala Gly Asn Leu 
115 120 125 

aag aat ate ttc teg gcg cgc aac ctg atg gag ttc ate aag teg gta 432 

Lys Asn He Phe Ser Ala Arg Asn Leu Met Glu Phe He Lys Ser Val 
130 135 140 

tgc aag ate ctg ttt ctg gcg gtg ttg gtc acg ttg gtg ata egg gat 480 

Cys Lys He Leu Phe Leu Ala Val Leu Val Thr Leu Val He Arg Asp 
145 150 155 160 

tec ttg cag ccg ctg atg gee gtt ccc cat age ggg ctg gac ggg ttg 528 

Ser Leu Gin Pro Leu Met ala Val Pro His Ser Gly Leu Asp Gly Leu 

165 170 175 



cga acg ggc gta ggc cgc att ctg cag gtc atg gtc tgg aac ate gga 576 
Arg Thr Gly Val Gly Arg He Leu Gin Val Met Val Trp Asn He Gly 
60 180 185 190 



36 
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10 



25 



30 



50 



55 



60 



T 9 ™ 3C 999 9cg att tcg ct 9 9cg gac ctg gcc tgg cag cgt tac 

Leu Ala Tyr Gly Ala He Ser Leu Ala Asp Leu Ala T?p Gin Arg Tyr 
19 5 200 205 

r?« J" = 9 ° f 33 g ? C tt9 ° gg atg agc aag gac gaa gtg aag cag gag 
Gin Tyr Arg Lys Gly Leu Arg Met Ser Lys Asp Glu Val Lys Gin Glu 
210 215 220 

tac aag gag atg gaa ggc gat ccc cat ate aag cag caa cgc aag cac 
Tyr Lys Glu Met Glu Gly Asp Pro His He Lys Gin Gin Arg Lys His 

230 ■ 235 240 



Leu His Gin Glu Leu He Met hIs Gly Ala HI Xla cln Sal Arg Arf 
245 250 255 



gcg acg gtg ctg gtg acc aat ccg aca cac ctg gcc gtg gcc eta tac 
Ala Thr Val Leu Val Thr Asn Pro Thr His Leu Ala Val 111 Leu Tyt 
ZU 260 265 270 



u=? ft?, n?. 9 . ?f g ?, tg CgC 5f g gca ctc aa 9 "J 3 "? ca 9 aca tga 

345 



- -' ^ - => - 3 3—— ynu l«QU ai^d eg 

Val Leu Arg Ala Val Arg Gin Ala Leu Lys Glu Gin Thr * 
H-u 34 0 



<210> 36 

<211> 349 

45 <212> PRT 

<213> Bordetella pertussis 



<400> 36 

Met Ser Gly Glu Lys Thr Glu Arg Pro Thr Pro Lys Arg Leu Arg Asp 

5 10 15 

Ser Arg Glu Lys Gly Glu Val Ala His Ser Arg Asp Phe Thr Gin Thr 

20 25 30 

Ala Leu lie Cys Ala Leu Phe Gly His Phe Leu He Asn Ala Pro Ser 

35 40 45 

He Leu Ala Ser Leu Arg Ala Leu He Leu Ala Pro Ala Ala Phe Ala 

55 go 
Asp Gin Gly Phe Ala Val Ala Leu Gly Pro Val Leu Thr Glu He Leu 

70 75 80 

Asp Gin Ala Val Arg Val Leu Ala Pro Leu He Leu He Val Leu Gly 
85 90 95 



624 



672 



720 



15 Leu SJ S? I?2 *! g S?! ggc . ?f g g ? g g ? c 5 ag gtt cgc ^ 



816 



864 



tac gcg gcg ggc gag acg ccc ttg ccg cgc gtg ctg gcc atg ggg cag 
Tyr Ala Ala Gly Glu Thr Pro Leu Pro Arg Val Leu Ala Me? Gly Sin 
275 280 285 

r?f, Iff v tg 9 ? C CtC atg gtC gag gcc g cg cgc gat gcc ggc gtg 912 

V ^ 31 Ala Ala LeU Met Val Glu Ala Ala Arg Asp Ala Gly Val 
290 295 300 

£™ ^? ^f g aa ° gt<= 9 ° g Ctg gCC Cgc gcc ttg cac gac cag 960 

Pro Val Met Gin Asn Val Ala Leu Ala Arg Ala Leu His Asp Gin III 

JOt> 310 315 320 

-jc g f g gtg gac "a tac att ccc ggc gag ttg gtg gag ccg gtg gcc gcg 1008 
35 Glu Val Asp Gin Tyr He Pro Gly. Glu Leu Val Glu Pro Val Ala 111 

325 330 335 



1050 



37 
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Val Gly Met Phe Ala Glu Phe Leu Gin Val Gly Val Val Leu Ala Phe 

100 105 110 

Arg Lys Leu Lys Pro Ser Ala Glu Lys Leu Asn Pro Ala Gly Asn Leu 

* 115 120 12 5 

LyS ?™ 116 Phe Ser Ala Arg Asn Leu Met G1 " ^e He Lys Ser Val 
130 135 14Q 

Cys Lys He Leu Phe Leu Ala Val Leu Val Thr Leu Val He Arg Asp 

45 150 155 16 0 

Ser Leu Gin Pro Leu Met ala Val Pro His Ser Gly Leu Asp Gly Leu 

165 170 175 

Arg Thr Gly Val Gly Arg lie Leu Gin Val Met Val Trp Asn He Glv 

180 185 190 

Leu Ala Tyr Gly Ala He Ser Leu Ala Asp Leu Ala Trp Gin Arg Tyr 

ic 195 200 205 

Gin Tyr Arg Lys Gly Leu Arg Met Ser Lys Asp Glu Val Lys Gin Glu 

Tyr Lys Glu Met Glu Gly Asp Pro His He Lys Gin Gin Arg Lys His 

230 235 240 

Leu His Gin Glu Leu He Met His Gly Ala Ala Ala Gin Val Arg Arg 

245 250 255 

Ala Thr Val Leu Val Thr Asn Pro Thr His Leu Ala Val Ala Leu Tyr 

260 265 270 

Tyr Ala Ala Gly Glu Thr Pro Leu Pro Arg Val Leu Ala Met Gly Gin 
->c 275 280 285 

290 295 ASP Ala Gly Val 

Pro Val Met Gin Asn Val Ala Leu Ala Arg Ala Leu His Asp Gin Ala 
05 310 315 320 

Glu Val Asp Gin Tyr He Pro Gly Glu Leu Val Glu Pro Val Ala Ala 

32 5 330 335 

Val Leu Arg Ala Val Arg C-ln Ala Leu Lys Glu Gin Thr 
340 345 

<210> 37 
35 <211> 399 

<212> DNA 

<213> Bordetella pertussis 
<220> 

40 <221> CDS 

<222> <1) . . . (399) 

<400> 37 

2'? ^ 3 If* aCC att Cat ccc gat att S cc 9 at ta t gcg cga cgc cat 48 

45 Met Thr Ala Thr He His Pro Asp He Ala Asp Tyr III A?g A?g His 
1 5 10 15 

ggc etc gaa ccc teg gtc gac gec gat ggc ggg ctt gec gtc egg ate 
SO Gly LeU Glu P " Ser Val As P A la Asp Gly Gly Leu Ala Val A?g He 
JW 20 25 30 



55 



60 



96 



144 



I™ r? ^ 9g £ CgC gtC agg ttg atc ccc gcc 9 aa atg ctg 

Asp Gly Arg His Arg Val Arg Leu He Pro Ala Glu Asp Gly Met Leu 

35 40 45 

S? rl g *" ff g * gg ctg gcc gag ctg ccc gat ggg t gg c ag gcg cgc 192 

Val Leu Arg Ala Arg Leu Ala Glu Leu Pro Asp Gly Trp Gin All Arg 

* u 55 60 

gcg gcg cag ttg cgc egg gcg ggc ctg ctg gcc age gcc atg gcc cct 



240 



38 
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Ala Ala Gin Leu Arg Arg Ala Gly Leu Leu Ala Ser Ala Met ala Pro 



15 



20 



25 



30 



35 



40 



45 



50 



65 ™ 75 go 

gcg acc gat gcg tac tgc ggc ata gac cag ggc gaa acc gcg ttg tat 
Ala Thr Asp Ala Tyr Cys Gly He Asp Gin Gly Glu Thr Ala Leu Tyr 
85 90 95 



gcg caa tgg caa tag 
Ala Gin Trp Gin * 
130 



<210> 38 
<211> 132 
<212> PRT 

<213> Bordetella pertussis 





<400> 


38 










Met 


Thr 


Ala 


Thr 


He 


His 


Pro 


Asp 


1 








5 






Gly 


Leu 


Glu 


Pro 


Ser 


Val 


Asp 


Ala 








20 








Asp 


Gly 


Arg 


His 


Arg 


Val 


Arg 


Leu 






35 








40 


Val 


Leu 


Arg 


Ala 


Arg 


Leu 


Ala 


Glu 




50 








55 




Ala 


Ala 


Gin 


Leu 


Arg 


Arg 


Ala 


Gly 


65 










70 




Ala 


Thr 


Asp 


Ala 


Tyr 


Cys 


Gly 


He 










85 






Leu 


His 


Gin 


Arg 
100 


Val 


Ala 


Pro 


Ala 


Ala 


Val 


Gly 
115 


Glu 


Phe 


Val 


Asn 


Ala 
120 


Ala 


Gin 


Trp 


Gin 











10 15 
Asp Gly Gly Leu Ala Val Arg Hi 
25 30 
He Pro Ala Glu Asp Gly Met Lei 
45 

Leu Pro Asp Gly Trp Gin Ala Ar< 
60 

Leu Leu Ala Ser Ala Met ala Pr< 
75 80 
Asp Gin Gly Glu Thr Ala Leu Tyj 

90 95 
Gly Ser Ala Leu Ala Val Asp Gli 
105 110 
Leu Ala Thr Trp Lys Arg Ala Met 
125 

Trp Gin 

130 

<210> 39 

<211> 603 

<212> DNA 

<213> Bordetella pertussis 

<220> 

<221> CDS 

<222> (1)...(603) 

55 <400> 39 

2*? 2^ l Ct CCC CCg tca tcc ggt ctt ccc 9 ct tct c ^c gaa aaa ccg 
Met Val Ser Pro Pro Ser Ser Gly Leu Pro Ala Ser Leu Glu Lys Pro 

15 10 15 

60 gac aac gca tat ccc gat ate gec acc gag cga teg gac cag cag ttg 



288 



ctg cac cag cgc gtc gca ccg gec ggc agt gcg ctg gcg gtg gac gag 336 

Leu His Gin Arg Val Ala Pro Ala Gly Ser Ala Leu Ala Val Asp Glu 
1U 1Q 0 105 110 

?? 9 2?° 2t g ttC gtC aat gcc "9 9cc act tgg aaa agg gcg atg 384 

Ala Val Gly Glu Phe Val Asn Ala Leu Ala Thr Trp Lys Arg Ala Met 
H5 120 125 



399 



48 



96 



39 
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Asp Asn Ala Tyr Pro Asp He Ala Thr Glu Arg Ser Asp Gin Gin Leu 
20 25 30 

ctg age age ctg gta gec gaa cat gec ggc cga tta cag aga ttc ate 

Leu Ser Ser Leu Val Ala Glu His Ala Gly Arg Leu Gin Arg Phe He 
35 40 45 



15 



20 



25 



35 



40 



55 



60 



<400> 40 

Met Val Ser Pro Pro Ser Ser Gly Leu Pro Ala Ser Leu Glu Lys Pro 

1 5 io 15 

Asp Asn Ala Tyr Pro Asp He Ala Thr Glu Arg Ser Asp Gin Gin Leu 

e 2 0 25 H 30 

Leu Ser Ser Leu Val Ala Glu His Ala Gly Arg Leu Gin Arg Phe He 
35 40 45 



144 



gec aag cac ate ggc cac age age gac gtc gag gac ctt gcg cag cag 192 
Ala Lys His He Gly His Ser Ser Asp Val Glu Asp Leu Ala Gin Gin 
10 50 55 60 



get ttc gee gag gcg gcg cgc gcg tat caa teg ttc cgt ggc gac tec 240 

Ala Phe Ala Glu Ala Ala Arg Ala Tyr Gin Ser Phe Arg Gly Asp Ser 
65 70 75 80 

cag ctt tec ace tgg ctg tac ggc ate gcg etc aat ctg gtc cgc aat 288 

Gin Leu Ser Thr Trp Leu Tyr Gly He Ala Leu Asn Leu Val Arg Asn 
85 90 95 

cac ttg teg cgt gcg cca gag cgc cgt tat gaa ttc acc tec gac gec 336 

His Leu Ser Arg Ala Pro Glu Arg Arg Tyr Glu Phe Thr Ser Asp Ala 

100 105 HO 

age ctg ggt gtc atg cca tgc agt gcg ccc aac ccc gaa gee gtg acc 384 

Ser Leu Gly Val Met Pro Cys Ser Ala Pro Asn Pro Glu Ala Val Thr 
115 120 125 



gag cag cgt caa cgc atg cgc ttg eta cgc gaa gcg ctg gag cag etc 432 
Glu Gin Arg Gin Arg Met Arg Leu Leu Arg Glu Ala Leu Glu Gin Leu 
30 130 135 140 



ccc gaa age atg cgc gac gtg ate etc atg gtc ggc gtg gaa gaa etc 4 80 

Pro Glu Ser Met Arg Asp Val He Leu Met Val Gly Val Glu Glu Leu 

145 150 155 160 

tec tat gaa gag get gee gca ctg ctt teg gtt cct gta gga acc att 528 

Ser Tyr Glu Glu Ala Ala Ala Leu Leu Ser Val Pro Val Gly Thr He 

165 170 175 

cgc age cga ctt tec cgc gee cgc tgt gee ttg cgc gaa gcg ctg cgc 576 

Arg Ser Arg Leu Ser Arg Ala Arg Cys Ala Leu Arg Glu Ala Leu Arg 

180 185 190 



gaa cga ggc tac gac age gtg ccg tag 603 
45 Glu Arg Gly Tyr Asp Ser Val Pro * 
195 200 

<210> 40 

50 <211> 200 

<212> PRT 

<213> Bordetella pertussis 



40 
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10 



15 



20 



25 



30 



WO 00/37493 PCT/EP99/10297 



60 

Ser Phe Arg Gly Asp Ser 
75 80 
Leu Asn Leu Val Arg Asn 
95 

Glu Phe Thr Ser Asp Ala 
110 

Asn Pro Glu Ala Val Thr 
125 

Glu Ala Leu Glu Gin Leu 
140 

Val Gly Val Glu Glu Leu 
155 160 
Val Pro Val Gly Thr lie 
175 

Leu Arg Glu Ala Leu Arg 
190 



40 



45 



55 



60 



Ala 


Lys 


His 


lie 


Gly His 


Ser 


Ser 


Asp 


Val 




50 








55 






Ala 


Phe 


Ala 


Glu 


Ala Ala 


Arg 


Ala 


Tvr 


Gin 


65 








70 








Gin 


Leu 


Ser 


Thr 


Trp Leu 


Tyr 


Giv 

\j + y 


He 


Ala 


His 








85 








90 


Leu 


Ser 


Arg 


Ala Pro 


Glu 


£ra 


A t~ rr 


T \r y~ 

iyr 








100 








105 


Ser 


Leu 


Gly 


Val 


Met Pro 


Cys 


Ser 


Ala 


Pro 






115 






120 






Glu 


Gin 


Arg 


Gin 


Arg Met 


Arg 


Leu 


Leu 


Arg 




130 








135 






Pro 


Glu 


Ser 


Met 


Arg Asp 


Val 


He 


Leu 


Met 










150 








Ser 


Tyr 


Glu 


Glu 


Ala Ala 


Ala 


Leu 


Leu 


oer 


Arg 








165 








i i n 


Ser 


Arg 


Leu 


Ser Arg 


Ala 




^ys 


ax a 








180 








185 




Glu 


Arg 


Gly 


Tyr 


Asp Ser 


Val 


Pro 










195 








200 








<210> 


41 














<211> 


1098 












<212> 


DNA 














<213> 


Bordetella pertussis 






<220> 
















<221> 


CDS 














<222> 


(1) . 


. • (1098) 












<400> 


41 












atg 


act 


cgt 


ate 


gat gec 


gec 


CGC 


aat 


ccc 


Met 


Thr 


Arg 


He 


Asp Ala 


Ala 


Pro 


Asn 


Pro 


1 








5 








10 



15 



85 90 



48 



ggg cgc cac gac gec teg gec aac acc tec tec ggc tgg ctg caa ggc 96 
Gly Arg His Asp Ala Ser Ala Asn Thr Ser Ser Gly Trp Leu Gin Gly 
20 25 30 



r?« a 9 ?? a CCg gCg CCC acc ata tc <3 ct 9 9 C 9 9ac gcg gee 144 

Gin Arg lie Ala Pro Ala Pro Thr Gly He Ser Leu Ala Asp All Ala 
35 40 45 

gag gag etc age ctg cac atg gcg cag get gec gag gaa aag cat cac 192 

Glu Glu Leu Ser Leu His Met ala Gin Ala Ala Glu Glu Lys His His 
50 55 60 

tec gaa cgc aag gtc acg gec gaa cgt ccg atg etc tgg ctg gac gcg 240 

Ser Glu Arg Lys Val Thr Ala Glu Arg Pro Met Leu T?p Leu Asp 111 
65 ™ 75 80 

gcg cag ctt gcg gaa ctg ttt tec cac acc cac gac ccc gac gcg cag 288 

Ala Gin Leu Ala Glu Leu Phe Ser His Thr His Asp Pro Asp Ala Gin 



gca aaa ctg gaa gee ctg acc gec gag ctg ctg cgc ggc egg ggc gec 336 

Ala Lys Leu Glu Ala Leu Thr Ala Glu Leu Leu Arg Gly Arl Gly Ala 
100 105 no 

ccc atg cag ctg gee gcg caa gcg ttt ccc ggt gtc acg cag caa tac 384 



41 
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Pro Met Gin Leu Ala Ala Gin Ala Phe Pro Gly Val Thr Gin Gin Tyr 



115 ' 120 125 

5 £ £! s, 9 ss xa s ss s= n= ss - - - - 

XJU 135 140 

ccg cac gcg etc gaa gec ctg cgc gat gca ttg gec gac ctg gaq etc 

10 Hi LSU G1U ^ n LSU Arg AS P Ala Ala Lp Le2 IS £eu 

150 155 160 

a?* r? C S CC g f a atc cgc gcc aqc ate aac acc ctg ccc acg gec 

Ala His Gly Pro Glu lie Arg Ala Gly He Asn Thr Leu Pro Thr Ala 

15 165 170 175 

G?v Iff Ph° o CC 9CZ gaC gag ctg gcc 99 c "c cag cac gcg 

Gly Ala Phe Ala Arg Ser Axa Asp Glu Leu Ala Gly Phe Gin His All 

18° 185 190 



20 



50 



60 



tac cgc gac atc gcc ctg ggc cag ctg teg ttg gcg cgc acq eta aac 
Tyr Arg Asp He Ala Leu Gly Gin Leu Ser Leu 111 Arg Th? Leu lsp 
195 200 205 

I- v ; i le „ siu ^ Tyr a; ill 1",; is SS 2£ SI S! 



gcg ctg att cag gcg ctg gga cac gac ctg gcc gcg gcg aca cca tea 

30 A 25 Ma o^n Giy H±S ASP LS ^ Ala ^la 111 PrS Se? 

230 235 240 

?S Iso Glv f? n" r Ctg 9tg ttg gCg agc <? at ctc tat «a gtc 

Thr Asp Gly Val Arg Leu Gin Val Leu Ala Ser Asp Leu Tyr Gin Val 

35 245 250 255 

ci?, S? ?? C Sv g gta Ctg gag gaa tCTC aat 9cc ctg aaa caa egg 

Glu Val Ala Ala Thr Val Leu Glu Glu Cys Asn Ala Leu Lys Gin A?g 
260 265 270 



PhS Su ItZ it 9 ?? C ?? g ^ 9C CaC ggt gcg aat <? cc ctc *<=<= gag cgc 
Phe Glu Lys Leu Ala Glu Arg His Gly Ala Asn Ala Leu Ser Glu Arg 

310 315 320 



340 345 350 

cag gac gcg ctg gac aac gcg ata gca atg gag aac gca tga 



432 



480 



528 



576 



624 



25 S va? Hi SI A?g lyr 1% tt° ? aC ? tC - Cac ggc g * g ctg ggc 

210 215 2 2o 



720 



768 



816 



Leu llv Asn a? ?? C c Cg £? 9 999 tgt gCg gac 9 CC ca * ^= ctg atg 864 

Leu Gly Asn Ala Gly Ser Gin Glu Cys Ala Asp Ala Gin Gly Leu Met 

275 280 285 

4S £ gC 9at ? fct gtg gga atc aqc gag gac aaa tgg att gcg ccc oca cac 01 ? 

45 Arg Asp Leu Val Gly He Ser Glu Asp Lys Tr? He La Pro SI l?g 912 



960 



r^ C a? 3 CtC ggt ggc gta cqc "g att ctc aaa gac ctq ccc aca 1008 

He Ala Phe Leu Gly Gly Val Arg Gin He Leu Lys Lp Leu Pro ?S? 

325 33 0 335 

rfn £ a ° 9 ? C gaC atg gaC gtg Cgc acc acc gtc ctg gcg gcc gcg 1056 

Gin He Tyr Ala Asp Met Asp Val Arg Ala Thr Val Leu All lit 111 



1098 



42 



15 



25 
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Gin Asp Ala Leu Asp Asn Ala He Ala Met Glu Asn Ala * 
355 360 365 

5 <210> 42 

<211> 365 
<212> PRT 

<213> Bordetella pertussis 

10 <400> 42 

Met Thr Arg He Asp Ala Ala Pro Asn Pro Phe His Ala Ala Met Gin 

1 5 10 15 

Gly Arg His Asp Ala Ser Ala Asn Thr Ser Ser Gly Trp Leu Gin Glv 

20 25 30 

Gin Arg He Ala Pro Ala Pro Thr Gly He Ser Leu Ala Asp Ala Ala 

35 40 45 

Glu Glu Leu Ser Leu His Met ala Gin Ala Ala Glu Glu Lys His His 

50 55 60 

Ser Glu Arg Lys Val Thr Ala Glu Arg Pro Met Leu Trp Leu Asp Ala 
20 65 70 75 80 

Ala Gin Leu Ala Glu Leu Phe Ser His Thr His Asp Pro Asp Ala Gin 

85 90 95 

Ala Lys Leu Glu Ala Leu Thr Ala Glu Leu Leu Arg Gly Arg Gly Ala 

100 105 110 

Pro Met Gin Leu Ala Ala Gin Ala Phe Pro Gly Val Thr Gin Gin Tyr 

115 120 125 

Leu Ala Leu Gin His Ala Leu Gin Arg Gly Glu His Glu Asp Ala Ala 

130 135 140 

Pro His Ala Leu Glu Ala Leu Arg Asp Ala Leu Ala Asp Leu Glu Leu 
30 145 150 155 160 

Ala His Gly Pro Glu He Arg Ala Gly He Asn Thr Leu Pro Thr Ala 

165 170 175 

Gly Ala Phe Ala Arg Ser Ala Asp Glu Leu Ala Gly Phe Gin His Ala 
180 185 190 

-O Tyr Arg Asp He Ala Leu Gly Gin Leu Ser Leu Ala Arg Thr Leu Asp 
155 200 205 

Leu Val Leu Glu Arg Tyr Gly Asn Asp Asp He His Gly Ala Leu Gly 

210 215 220 

Ala Leu He Gin Ala Leu Gly His Asp Leu Ala Ala Ala Thr Pro Ser 
40 225 230 235 240 

Thr Asp Gly Val Arg Leu Gin Val Leu Ala Ser Asp Leu Tyr Gin Val 

245 250 255 

Glu Val Ala Ala Thr Val Leu Glu Glu Cys Asn Ala Leu Lys Gin Arg 

260 265 270 

Leu Gly Asn Ala Gly Ser Glh Glu Cys Ala Asp Ala Gin Gly Leu Met 

275 280 285 

Arg Asp Leu Val Gly He Ser Glu Asp Lys Trp He Ala Pro Ala Arq 

290 295 300 

Phe Glu Lys Leu Ala Glu Arg His Gly Ala Asn Ala Leu Ser Glu Arq 
50 305 310 315 320 

He Ala Phe Leu Gly Gly Val Arg Gin He Leu Lys Asp Leu Pro Thr 

325 330 335 

Gin lie Tyr Ala Asp Met Asp Val Arg Ala Thr Val Leu Ala Ala Ala 
„ 340 345 350 

30 Gin Asp Ala Leu Asp Asn Ala He Ala Met Glu Asn Ala 
355 360 365 

<210> 43 
<211> 588 
60 <212> DNA 



45 



43 
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<213> Bordetella pertussis 

<220> 

<221> CDS 

<222> (1)...(588) 



<400> 43 

atg ccc ttg gcg ggg tec tgc ggc egg acg tec gaa aac egg gat att 
Met Pro Leu Ala Gly Ser Cys Gly Arg Thr Ser Glu Asn Arg Asp lie 
1U 1 5 10 ic 



15 



20 



25 



35 



40 



45 



55 



60 



Asp His Cys Glu Arg Leu Leu Gin Glu Ala Ser Arg Trp Arg Val Gly 
-> U 165 170 175 



cgc ggc gtc tag 
Arg Gly Val * 
195 



48 



ccg aga age aat egg ctg gcg cct tec aga ctg tgc gca tac cat tgc 96 
Pro Arg Ser Asn Arg Leu Ala Pro Ser Arg Leu Cys Ala Tyr His Cys 
20 25 30 

cct ctt ttg cca cgc att teg age gta tgg ttt ccc ttg cgc ccg acg 14 4 

Pro Leu Leu Pro Arg He Ser Ser Val Trp Phe Pro Leu Arg Pro Thr 
35 40 45 

cag get cgc etc gee atg acc gac acg gca tac cac caa etc ate gec 192 
Gin Ala Arg Leu Ala Met Thr Asp Thr Ala Tyr His Gin Leu He Ala 
50 55 60 

gat ttc ggc cgc etc ate ggc ate gac teg etc aac ccc ggt gee ggc 240 
Asp Phe Gly Arg Leu He Gly He Asp Ser Leu Asn Pro Gly Ala Glv 
65 70 75 8 o 



ggc ctg tgt cag ttg att ttc gaa ccg tgc gca ccg gtc ttc ate gca 288 
Gly Leu Cys Gin Leu He Phe Glu Pro Cys Ala Pro Val Phe He Ala 
i0 85 90 95 



ccg gtg cac gee egg acg gaa ate atg att tec tgc gtg ctg ggc acg 336 

Pro Val His Ala Arg Thr Glu He Met He Ser Cys Val Leu Gly Thr 
100 105 HO 

gcg gac gcg gee aac ccg gca age atg gee cga gee aac ttc atg cag 384 

Ala Asp Ala Ala Asn Pro Ala Ser Met ala Arg Ala Asn Phe Met Gin 

H5 120 125 

gee ggc age ggc gtc gtg gee tgc ate ggc ggc gat ggg ttg ttc tat 432 

Ala Gly Ser Gly Val Val Ala Cys He Gly Gly Asp Gly Leu Phe Tyr 

130 135 140 

ctg cag cag gee ata ccc ctg teg cgc gee acg ccc gca ate ctg etc 480 

Leu Gin Gin Ala He Pro Leu Ser Arg Ala Thr Pro Ala He Leu Leu 
145 150 155 160 

gat cac tgt gag cgt ctg ctg cag gaa gee teg cgc tgg cgc gtc ggc 528 



gac cac gac ggc tgc gec acc teg gee ccg aat ate gee gcg ctg acg 576 
Asp His Asp Gly Cys Ala Thr Ser Ala Pro Asn He Ala Ala Leu Thr 
180 185 190 



588 
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<210> 44 
<211> 195 
<212> PRT 

<213> Bordetella pertussis 
<400> 44 

Met Pro Leu Ala Gly Ser Cys Gly Arg Thr Ser Glu Asn Arg Asp He 
1 5 10 15 

^ Pro Arg Ser Asn Arg Leu Ala Pro Ser Arg Leu Cys Ala Tyr His Cys 

Pro Leu Leu Pro Arg He Ser Ser Val Trp Phe Pro Leu Arg Pro Thr 

35 40 45 

Gin Ala Arg Leu Ala Met Thr Asp Thr Ala Tyr His Gin Leu He Ala 
K 50 55 60 

ID Asp Phe Gly Arg Leu He Gly He Asp Ser Leu Asn Pro Gly Ala Glv 

70 75 80 

Gly Leu Cys Gin Leu He Phe Glu Pro Cys Ala Pro Val Phe He Ala 

85 90 95 

Pro Val His Ala Arg Thr Glu He Met He Ser Cys Val Leu Gly Thr 
ZU 100 105 HO 

Ala Asp Ala Ala Asn Pro Ala Ser Met aia Arg Ala Asn Phe Met Gin 

115 120 125 

Ala Gly Ser Gly Val Val Ala Cys He Gly Gly Asp Gly Leu Phe Tyr 
0< 130 I 35 140 

Leu Gin Gin Ala He Pro Leu Ser Arg Ala Thr Pro Ala He Leu Leu 
145 150 155 160 

Asp His Cys Glu Arg Leu Leu Gin Glu Ala Ser Arg Trp Arg Val Gly 

165 170 175 

Asp His Asp Gly Cys Ala Thr Ser Ala Pro Asn He Ala Ala Leu Thr 

■ 5U 18° 185 190 

Arg Gly Val 

195 

<210> 45 

35 <211> 369 

<212> DNA 

<213> Bordetella pertussis 
<220> 

40 <221> CDS 

<222> (1) . . . (369) 

<400> 45 

AS ffl 2 t ? S C9 ? at aCC Cta ccc tc 9 cc <= age ctt cag gta cgc gaa ctt 4 8 

45 Met Met Pro His Thr Leu Pro Ser Pro Ser Leu Gin Val Arg Glu Leu 

1 5 10 15 

ctg caa ttg ctt gcg cac cac tac cag ttg cag cgc caa tgg age aag 
Leu Gin Leu Leu Ala His His Tyr Gin Leu Gin Arg Gin Trp Ser Lys 
^ U 20 25 30 

g 

A 

35 40 45 

cag tec ctg ctg gec ctg gcg ctg ggc tat ctg cac cag ggc gaa ccg 192 
Gin Ser Leu Leu Ala Leu Ala Leu Gly Tyr Leu His Gin Gly Glu Pro 



55 



60 



50 55 eo 

cgc atg gec ttg gtc acg ctg gac aag cgc gca ctg cgc gec aca ccc 



96 



T Ctg Ctg gCg gcc ctg gat gcc ct 9 oac 9 co atc ga<= age 14 4 

Thr Val Ala Leu Leu Ala Ala Leu Asp Ala Leu Asp Ala lie Asp Ser 



240 



45 
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Arg Met ala Leu Val Thr Leu Asp Lys Arg Ala Leu Arg Ala Thr Pro 
65 70 75 80 

gat gcc gcc ggc cat ctg gtc egg gcg cag gec atg cag gcg ctg aac 288 
Asp Ala Ala Gly His Leu Val Arg Ala Gin Ala Met Gin Ala Leu Asn 
85 90 95 

cga ccc gac gac gcc cgc cag gcc atg cgt gac tat atg gcg eta egg 336 
Arg Pro Asp Asp Ala Arg Gin Ala Met Arg Asp Tyr Met ala Leu Arg 
100 105 110 

gcg gcg tct tgc gcg age gcg ace ccg cca tga 369 
Ala Ala Ser Cys Ala Ser Ala Thr Pro Pro * 
115 120 

<210> 46 
<211> 122 
<212> PRT 

<213> Bordetella pertussis 
<400> 46 

Met Met Pro His Thr Leu Pro Ser Pro Ser Leu Gin Val Arg Glu Leu 

1 5 io 15 

Leu Gin Leu Leu Ala His His Tyr Gin Leu Gin Arg Gin Trp Ser Lys 

11 2 0 .25 30 

Thr iVal Ala Leu Leu Ala Ala LeufAsp Ala Leu Asp Ala He Asp Ser 

1 35 40 ' 45 

Gin Ser Leu Leu Ala Leu Ala Leu Gly Tyr Leu His Gin Gly Glu Pro 

50 55 60 

Arg Met ala Leu Val Thr Leu Asp Lys Arg Ala Leu Arg Ala Thr Pro 
65 70 75 80 

Asp Ala Ala Gly His Leu Val Arg Ala Gin Ala Met Gin Ala Leu Asn 

85 90 95 

Arg Pro Asp Asp Ala Arg Gin Ala Met Arg Asp Tyr Met ala Leu Arg 

100 105 110 

Ala Ala Ser Cys Ala Ser Ala Thr Pro Pro 
115 120 

<210> 47 

<211> 411 

<212> DNA 

<213> Bordetella pertussis 

<220> 

<221> CDS 

<222> (1) . . . (411) 

<400> 47 

atg tec age gcc gta ccc ggc atg cat gcc atg cac etc ggc ctg gag 48 

Met Ser Ser Ala Val Pro Gly Met His Ala Met His Leu Gly Leu Glu 

15 10 15 

cgc ggc gtc gac cac ate gtg cgc ggt ccc cgc tgc gag ccc gcc ccc 96 
Arg Gly Val Asp His He Val Arg Gly Pro Arg Cys Glu Pro Ala Pro 
20 25 30 

acc ctg cca ccc gag cgc tgg etc gaa ccg ccc gcc acc ggc gcg gtc 14 4 

Thr Leu Pro Pro Glu Arg Trp Leu Glu Pro Pro Ala Thr Gly Ala Val 
35 40 45 



46 



10 
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III Sfc ? 9 ? r 9 ? tC gta CgC CCg gac ctg a ^ c 9cg atg etc 192 

Asp His Leu Lys Ala Leu Leu Val Arg Pro Asp Leu Ser Ala Met Leu 

50 55 60 

gac gag teg gcg egg cct cgc ctg acg gat ggc gca tta ttc cag ccc 240 

Asp Glu Ser Ala Arg Pro Arg Leu Thr Asp Gly Ala Leu Phe Gin Pro 

65 70 75 80 

gcg cag ttc gag cgc gcc ctg gcc cag gcg cgc gac gaa ctg tec egg 288 

Ala Gin Phe Glu Arg Ala Leu Ala Gin Ala Arg Asp Glu Leu Ser Arg 

85 90 95 



gcc atg gaa ctg cat gcc ggc aac acc gcg cca gcc tta age cgc gcc 336 

13 Ala Met Glu Leu His Ala Gly Asn Thr Ala Pro Ala Leu Ser Arg Ala 

100 105 110 

ttg cac gta etc aac gag gcc gga aag ctg cgc gac ctg get gcc atg 384 

Leu His Val Leu Asn Glu Ala Gly Lys Leu Arg Asp Leu Ala Ala Met 

/u H5 120 125 



25 



35 



55 



60 



tat cgc age gcg etc tac cag gga tga 
Tyr Arg Ser Ala Leu Tyr Gin Gly * 
130 135 



<210> 48 
<211> 136 
<212> PRT 

30 <213> Bordetella pertussis 



<400> 48 

Met Ser Ser Ala Val Pro Gly Met His Ala Met His Leu Gly Leu Glu 

15 10 15 

Arg Gly Val Asp His He Val Arg Gly Pro Arg Cys Glu Pro Ala Pro 

20 25 30 

Thr Leu Pro Pro Glu Arg Trp Leu Glu Pro Pro Ala Thr Gly Ala Val 
35 40 45 

Af\ ASP i?i S Leu Lys Ala Leu Leu Val Ar 9 Pro Asp Leu Ser Ala Met Leu 
40 50 55 60 

Asp Glu Ser Ala Arg Pro Arg Leu Thr Asp Gly Ala Leu Phe Gin Pro 
65 70 75 80 

Ala Gin Phe Glu Arg Ala Leu Ala Gin Ala Arg Asp Glu Leu Ser Arg 
az 85 90 95 

43 Ala Met Glu Leu His Ala Gly Asn Thr Ala Pro Ala Leu Ser Arg Ala 

100 105 HO 

Leu His Val Leu Asn Glu Ala Gly Lys Leu Arg Asp Leu Ala Ala Met 

115 120 125 

Tyr Arg Ser Ala Leu Tyr Gin Gly 
50 130 135 



<210> 49 
<211> 378 
<212> DNA 

<213> Bordetella pertussis 

<220> 

<221> CDS 

<222> (1) . . . (378) 



411 



47 
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<400> 49 

atg aat act gcc gat agg gcg ctg cat cag ttc ggc cag gat ate ggc 

Met Asn Thr Ala Asp Arg Ala Leu His Gin Phe Gly Gin Asd lie Gly 
1 5 10 is 

ate gag ggc ctg gca ttc ggg ccg tec gga teg gcg teg ctg gcg ctg 
He Glu Gly Leu Ala Phe Gly Pro Ser Gly Ser Ala Ser Leu Ala Leu 
20 25 30 

tec aac ggg cgc cgc ctg ggc gtc gaa tgc gtc gcc ggc gcg gcc ctg 
Ser Asn Gly Arg Arg Leu Gly Val Glu Cys Val Ala Gly Ala Ala Leu 
35 40 45 

gtc cac ctg gcc cag egg gtc gag cgc gac gcc gcc tec gtg ttg ctg 
Val His Leu Ala Gin Arg Val Glu Arg Asp Ala Ala Ser Val Leu Leu 
50 55 60 

gcg gca tgg aaa egg gcc cat ggg cag cgc gga age gcc gca tec ate 
Ala Ala Trp Lys Arg Ala His Gly Gin Arg Gly Ser Ala Ala Ser He 
65 70 75 80 

cag acg tea etc tgg teg gag ggc age gag gac tgg ate gtc gcg cag 
Gin Thr Ser Leu Trp Ser Glu Gly Ser Glu Asp Trp He Val Ala Gin 
85 90 95 

aca cga ctg ccc gaa cgc teg etc gac gca gcg gcg ttg cgc ctg gcg 
Thr Arg Leu Pro Glu Arg Ser Leu Asp Ala Ala Ala Leu Arg Leu Ala 
100 105 HO 

gtg ctg ggc ctg acg aac tgg etc gac cgc ctg gag gcg tga 
Val Leu Gly Leu Thr Asn Trp Leu Asp Arg Leu Glu Ala * 
115 120 125 

<210> 50 
<211> 125 
<212> PRT 

<213> Bordetella pertussis 
<400> 50 

Met Asn Thr Ala Asp Arg Ala Leu His Gin Phe Gly Gin Asp He Gly 

15 10 15 

He Glu Gly Leu Ala Phe Gly Pro Ser Gly Ser Ala Ser Leu Ala Leu 

20 25 30 

Ser Asn Gly Arg Arg Leu Gly Val Glu Cys Val Ala Gly Ala Ala Leu 

35 40 45 

Val His Leu Ala Gin Arg Val Glu Arg Asp Ala Ala Ser Val Leu Leu 

50 55 60 

Ala Ala Trp Lys Arg Ala His Gly Gin Arg Gly Ser Ala Ala Ser He 
65 70 75 80 

Gin Thr Ser Leu Trp Ser Glu Gly Ser Glu Asp Trp He Val Ala Gin 

85 90 95 

Thr Arg Leu Pro Glu Arg Ser Leu Asp Ala Ala Ala Leu Arg Leu Ala 

100 105 no 

Val Leu Gly Leu Thr Asn Trp Leu Asp Arg Leu Glu Ala 

120 125 

<210> 51 
<211> 783 
<212> DNA 



48 
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<213> Bordetella pertussis 

<220> 

<221> CDS 

<222> (1) . . . (783) 



<400> 51 

atg ggg agt cct egg aga agg aac cat ttg cct act ggt gca gtg agt 

Met Gly Ser Pro Arg Arg Arg Asn His Leu Pro Thr Gly Ala Val Ser 
u 1 5 10 15 

^? ^ 9C gCg gtC at9 gtt ccc gga aac ggg C gc gat att ggg caa 

Val Ala Arg Ala Val Met Val Pro Gly Asn Gly Arg Asp He Gly Gin 



20 25 



30 



111 ?? & ?? C £ gg f aC T ttg CCg C9g gcg cag tac tea gca tgc gtc 

Phe Ala Ala Trp Asn Leu Pro Arg Ala Gin Gly Tyr Ser Ala Cys Val 
35 40 



45 



50 55 



60 



acg teg cag gcc ggc ggc ctg caa ggc ate gac etc aag age atg gat 
Thr Ser Gin Ala Gly Gly Leu Gin Gly He Asp Leu Lys Ser Mel Asp 



75 80 



100 105 



110 



cgc atg gcg cag etc aac gag gtc ctg tec gcg ctg tec egg gee aag 
Arg Met aia Gin Leu Asn Glu Val Leu Ser Ala Leu Ser Arg Ala Lys 



115 120 



125 



f?« rf 9 , ok £ 9 S CC ? 3t CCg aag ccg ggc gac acc atc cc <3 99= tgg 
Ala Glu Phe Pro Pro Asn Pro Lys Pro Gly Asp Thr He Pro Gly Trp 
130 135 * r 



140 



48 



96 



144 



Pho rf a f tC ?? a 2? a ??* CtC 3tg agc att g at ctc gg a 9" tea etc 192 
Phe Gin Leu Glu Gly Ala Leu Met Ser He Asp Leu Gly Val Ser Leu 



240 



??f rf 9 1 f t 9 99 * gtg Cag ggt cgt cgc g cc g aa ctc ctc 288 
He Gin Thr Leu Met Val Tyr Val Gin Gly Arg Arg Ala Glu Leu Leu 

85 90 95 

^w 9 fff* ^f 3 atg Cag aCC cag gcc g aa g fc g gtg ca g aag gcc aat gaa 
Thr Ala Gin Met Gin Thr Gin Ala Glu Val Val Gin LyI Ala Asn Glu 



336 



384 



432 



480 



gac age cag aag atc agc egg atc gag gtt cct ctc aat gat gcg ctg 
Asp Ser Gin Lys He Ser Arg lie Glu Val Pro Leu Asn Asp Ala Leu 
145 150 155 160 

cgt gcc gcc ggc ctg acg ggc atg ttc gaa gcg cgc gat ggc egg gtg 528 
Arg Ala Ala Gly Leu Thr Gly Met Phe Glu Ala Arg Asp Gly Arg Va! 

165 170 175 

acc ggc ccc gac ggc egg ggt acg cag gtc gtg aac ggc acg ggc gtc 57 6 

Thr Gly Pro Asp Gly Arg Gly Thr Gin Val Val Asn Gly Thr Gly Va^ 
180 185 190 

atg gcc ggt tec acg acc tat aag gaa ctc gaa agt gcc tac acc acc 624 
Met ala Gly Ser Thr Thr Tyr Lys Glu Leu Glu Ser Ala Tyr Thr Thr 
195 200 205 

gta aag ggg atg ctg gat acg gcg tec aat acg caa cag atg gac atg 672 



49 
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Val Lys Giy Met Leu Asp Thr Ala Ser Asn Thr Gin Gin Met Asp Met 
210 215 220 

a " T Ct9 ^f 9 g f c g f c agc aac aag cgc aac ga g g ct ttc gag «tc 720 

lie Arg Leu Gin Ala Ala Ser Asn Lys Arg Asn Glu Ala Phe Glu Val 
225 23 0 235 240 



10 



15 



25 



35 



45 



m f tk a£C ^° 2f 9 339 Cgg cgc agc gac tt( 3 aac a g c tec ate acc 
Met Thr Asn Thr Glu Lys Arg Arg Ser Asp Leu Asn Ser Ser lie Thr 
245 250 255 

agc aac atg cgc taa 
Ser Asn Met Arg * 
260 



<210> 52 
<211> 260 
<212> PRT 

20 <213> Bordetella pertussis 



<400> 52 

Met Gly Ser Pro Arg Arg Arg Asn His Leu Pro Thr Gly Ala Val Ser 

5 10 15 

Val Ala Arg Ala Val Met Val Pro Gly Asn Gly Arg Asp He Gly Gin 

20 25 30 

Phe Ala Ala Trp Asn Leu Pro Arg Ala Gin Gly Tyr Ser Ala Cys Val 
35 40 45 

™ PhS ^ n LSU G1U Gly Ala Leu Met Ser Ile As P Leu Gly Val Ser Leu 
JU 50 55 60 

Thr Ser Gin Ala Gly Gly Leu Gin Gly He Asp Leu Lys Ser Met Asp 
65 70 75 80 

Ile Gin Thr Leu Met Val Tyr Val Gin Gly Arg Arg Ala Glu Leu Leu 

85 90 95 

Thr Ala Gin Met Gin Thr Gin Ala Glu Val Val Gin Lys Ala Asn Glu 

100 105 HO 

Arg Met ala Gin Leu Asn Glu Val Leu Ser Ala Leu Ser Arg Ala Lvs 
115 120 125 

4n PhS Pr ° Pr ° Asn Pr ° Lys Pro G1 y As P Thr lie Pro Gly Trp 

iJU 135 140 

Asp Ser Gin Lys Ile Ser Arg lie Glu Val Pro Leu Asn Asp Ala Leu 

150 155 160 

Arg Ala Ala Gly Leu Thr Gly Met Phe Glu Ala Arg Asp Gly Arg Val 

165 170 175 

Thr Gly Pro Asp Gly Arg Gly Thr Gin Val Val Asn Gly Thr Gly Val 

18 0 185 190 

Met ala Gly Ser Thr Thr Tyr Lys Glu Leu Glu Ser Ala Tyr Thr Thr 
195 200 205 

<5f) oYn Gly MSt LeU ASP Thr Ala Ser Asn Thr Glr > Gin Met Asp Met 

3U 210 215 220 

lie Arg Leu Gin Ala Ala Ser Asn Lys Arg Asn Glu Ala Phe Glu Val 
225 230 235 240 

Met Thr Asn Thr Glu Lys Arg Arg Ser Asp Leu Asn Ser Ser Ile Thr 

55 Ser Asn Met Arg 

2 60 

<210> 53 
<211> 276 
O0 <212> DNA 



245 250 255 



768 



783 



50 
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<213> Bordetella pertussis 

<220> 

<221> CDS 

5 <222> (1) . . . (276) 

<400> 53 

atg cag gag caa ggc ate caa tec ate atg cgc gee gcg gaa gag ctg 48 

Met Gin Glu Gin Gly lie Gin Ser lie Met Arg Ala Ala Glu Glu Leu 
10 1 5 10 15 

96 



gtc 


gag 


cag 


ace 


cgc 


cag 


gcg 


ttg 


tac 


age 


gtc 


gac 


gag 


ate 


tac 


gee 


Val 


Glu 


Gin 


Thr 


Arg 


Gin 


Ala 


Leu 


Tyr 


Ser 


Val 


Asp 


Glu 


He 


Tyr 


Ala 








20 










25 








30 




cac 


gtt 


ggc 


gtc 


gac 


ccc 


get 


cgc 


ctg 


cgc 


aat 


ctg 


gcg 


gtc 


gag 


cag 


His 


Val 


Gly 


Val 


Asp 


Pro 


Ala 


Arg 


Leu 


Arg 


Asn 


Leu 


Ala 


Val 


Glu 


Gin 






35 










40 
















gee 


agg 


ata 


gag 


gec 


gag 


gee 


cag 


gcg 


gcg 


ttc 


cgt 


gat 


gac 


etc 


gcg 


Ala 


Arg 


He 


Glu 


Ala 


Glu 


Ala 


Gin 


Ala 


Ala 


Phe 


Arg 


Asp 


Asp 


Leu 


Ala 




50 










55 










60 






gac 


ate 


gag 


cgc 


gag 


gcg 


gcg 


cgc 


gtc 


aag 


gcg 


gec 


tgc 


acc 


gat 


gcg 


Asp 


He 


Glu 


Arg 


Glu 


Ala 


Ala 


Arg 


Val 


Lys 


Ala 


Ala 


Cys 


Thr 


Asp 


Ala 


65 










70 










75 






80 


ccg 


cag 


gee 


cgc 


agg 


gtg 


ctt 


cac 


aac 


cac 


gtc 


tga 










Pro 


Gin 


Ala 


Arg 


Arg 


Val 


Leu 


His 


Asn 


His 


Val 


+ 


















85 










90 
















<210> 


54 




























<211> 


91 




























<212> 


PRT 




























<213> 


Bordetella pertussis 


















<400> 


54 


























Met 


Gin 


Glu 


Gin 


Gly 


He 


Gin 


Ser 


He 


Met 


Arg 


Ala 


Ala 


Glu 


Glu 


Leu 


1 








5 










10 








15 




Val 


Glu 


Gin 


Thr 


Arg 


Gin 


Ala 


Leu 


Tyr 


Ser 


Val 


Asp 


Glu 


He 


Tyr 


Ala 








20 










25 








30 




His 


Val 


Gly 


Val 


Asp 


Pro 


Ala 


Arg 


Leu 


Arg 


Asn 


Leu 


Ala 


Val 


Glu 


Gin 






35 










40 








45 








Ala 


Arg 


He 


Glu 


Ala 


Glu 


Ala 


Gin 


Ala 


Ala 


Phe 


Arg 


Asp 


Asp 


Leu 


Ala 




50 










55 










60 






Asp 


He 


Glu 


Arg 


Glu 


Ala 


Ala 


Arg 


Val 


Lys 


Ala 


Ala 


Cys 


Thr 


Asp 


Ala 


65 










70 










75 






80 


Pro 


Gin 


Ala 


Arg 


Arg 


Val 


Leu 


His 


Asn 


His 


Val 




















85 










90 















15 



20 



25 



30 



35 



40 



45 



50 

<210> 55 

<211> 942 

<212> DNA 

55 <213> Bordetella pertussis 

<220> 

<221> CDS 

<222> (1) . . . (942) 

60 



144 



192 



240 



276 



51 
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<400> 55 

atg tct gtt tct ccg act teg ccc ggc tct ttc ggg gec ggc cct qtc 

Met Ser Val Ser Pro Thr Ser Pro Gly Ser Phe Gly Ala Glv Pro VaJ 
1 5 io " 



25 



30 



35 



45 



50 



15 



ggc gcc gtc age cgc acc cgc gcg gcg etc gac gat ctg gac gec gca 
20 65 9 T ^ Ar9 Ala Ala LSU A f? Asp Leu As P Ala 



70 75 



80 



95 



140 



t^ 3 9 ? g 2? 9 ? t ttC gtg cag ct ^ gcg ggc ctg gca gcg ggt ttg 

40 Ala Gly Gly Phe Val Gln Leu Glv Ala Gly Leu Ala Ala Gly Leu 

40 145 150 155 y i 60 

^f 9 ?f c f tg ggt ggc gct gct g c g caa g cc a *g ggc gec gca ttc tec 
Gin Ala Met Gly Gly Ala Ala Ala Gin Ala Lys Gly Ala Ala Phe Ser 

ICQ -.-.^ 



48 



96 



ttt gac tec gaa ttg cag gcc ccg gec ccg teg gcg cag cgt cgc ggc 

Phe Asp Ser Glu Leu Gin Ala Pro Ala Pro Ser Ala Gin Arg Arg Gly 
20 25 30 

10 ggt gcg gcg cct gtg ccg ccg ccc gtc gat egg cgc ggc gtc gag ccg 144 

Gly Ala Ala Pro Val Pro Pro Pro Val Asp Arg Arg Gly Val Glu Pro 
35 40 45 

gga gat ccc acg ctg ggc atg ctg ccc gcg cca gat ttg etc gcg ggg 192 

15 Gly Asp Pro Thr Leu Gly Met Leu Pro Ala Pro Asp Leu Leu Ala Glv 
50 55 60 



240 



egg etc ggt gaa gac ate tac gcc ttg atg gcg gtg ttg caa cag gcc 288 
Arg Leu Gly Glu Asp He Tyr Ala Leu Met ala Val Leu Gin Gin Ala 
85 90 



agt cag cag atg egg gac gcc gcc cgt ate gct cgt gat gcc gag gct 

Ser Gin Gin Met Arg Asp Ala Ala Arg He Ala Arg Asp Ala Glu Ala 

100 105 no 

acg egg caa acg cag gct etc ggc gat gcg gcc age cag atg cgc cag 

Thr Arg Gin Thr Gin Ala Leu Gly Asp Ala Ala Ser Gin Met Arg Gin 

115 120 125 

gcg gcg age gag cgc atg gcc gga gcg ate gtg gcg ggc gcc atg cag 432 

Ala Ala Ser Glu Arg Met ala Gly Ala He Val Ala Gly Ala Met Gin 

130 135 



336 



384 



480 



528 



165 170 175 

r ag , rt% o cg Sw a agc cgc aag gt 9 g°g g cc gg° "s cac g a * gcc 575 

Glu Gin Ala Ser Thr Ser Arg Lys Val Ala Ala Gly Leu His Asp Ala 
180 185 190 

ccc gag ctg cag gca acg gtg cag gcc cgc gca acc cag etc gaa gcg 624 

Pro Glu Leu Gin Ala Thr Val Gin Ala Arg Ala Thr Gin Leu Glu 111 
195 200 205 

r aa g ? c o cg ttfc ggt gcg gac 9 c g g ct < =g t tc g tc g g<= a aa g teg 672 

55 Gin Ala Ala Ser Phe Gly Ala Asp Ala Ala Arg Ser Ser Ala Lys Ser 
^10 215 220 

r ag , a 9C ?- ta o cg agc gtt gcc cag gcc gg c g cc g° a g°g g cc ggc ggt 720 

60 o S Arg Val Ser Ser Val Ala Gln Ala Ala Ala Ala Ala Gly Gly 

0U 225 230 235 240 



52 



O *3 S«> S g» . GN& 2 SOS' 



WO 00/37493 

PCT/EP99/10297 



ate ggc ggc ctg acc age ccc ccc r-^n rr==> 

n. «i y oi y Leu IJf s ! r f u IS «• j« s = ... cj. 768 

250 255 



30 



40 



45 



SK S 2S 2 § = SI IS 2S IS ?j| IS S "I S2 Sii IS S3 816 

10 xs si ^ 2s s n; si* js si ss ss ss? ss S ;i: s: •« 

280 285 

.5 2; ij ;s a?' is %> s in ss £? ss sis ss s= ss is >» 

295 300 
acc gec cgt age gtg gec cgc aat ate toa 

90 ^ Ala Ar ^ Ser Val Ala Arg Asn I^e ? 942 
zu 305 310 

<210> 56 
n _ <211> 313 

<212> PRT 

<213> Bordetella pertussis 



<400> 56 



Met Ser Val Ser Pro Thr Ser Pro Gly Ser Phe Gly Ala Gly Pro Val 
Phe Asp Ser Glu Leu Gin Ala Pro Ala Pro Ser Ala Gin Arg Arg Gly 
Gly Ala Ala Pro Val Pro Pro Pro "l Asp Arg Arg Gly v2l Glu Pro 



35 Gly Asp Pro Thr Leu Gly Met Leu Pro Ala Pro Asp Leu Leu Ala Gly 
Gly Ala Val Ser Arg Thr Arg Ala Ala Leu Asp Asp Leu Asp Ala Ala 



Arg Leu Gly Glu Asp lie Tyr Ala Leu Met Ila Val Leu Gin Gin 1L 

90 Q C. 

Ser Gin Gin Met Arg Asp Ala Ala Arg He Ala Arg Asp Ala gL Ala 
Thr Arg Gin Thr Gin Ala Leu Gly Asp Ala Ala Ser Gin Met Arg Gin 
Ala Ala Ser Glu Arg Met aia Gly Ala lie Val Ala Gly Ala Met Gin 
lie Ala Gly Gly Phe Val Gin Leu Gly Ala Gly Jeu Ala Ala Gly Leu 
50 Gin Ala Met Gly Gly Ala Ala Ala Gin Ala lyl Gly Ala Ala Phe Se'r 
Glu Gin Ala Ser Thr Ser Arg Lys Val 111 Ala Gly Leu His £J ^ 
Pro Glu Leu Gin Ala Thr Val Gin Ala Arg Ala Thr Gin Le'u Glu Ala 
55 Gin Ala Ala Ser Phe Gly Ala Asp Ala Ala Arg Ser Se'r Ala Lys Ser 
Gin Arg Val Ser Ser Val Ala Gin Ala Gly Ala III Ala Ala Gly Gly 
6Q He Gly Gly Leu Thr Ser Ala Ala Gin Glu Arg Arg Ala Ala Glu lt° S 

245 250 255 



53 
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Glu Ala Arg Arg Ala Glu Leu Asp Val Glu Ala Lys Val His Glu Thr 

260 265 270 

Ala Ser Arg Arg Ala Asp Giu Ala Met Gin Gin Met Leu Asp He He 
s 275 280 285 

Arg oqX Il£ Arg G1U LyS Leu Ala G1 y Met Glu G1 " Ser Arg Ser Glu 
290 295 300 

Thr Ala Arg Ser Val Ala Arg Asn He 

305 310 

10 <210> 57 

<211> 1203 
<212> DNA 

<213> Bordetella pertussis 

15 <220> 

<221> CDS 

<222> (1) . . . (1203) 



20 



40 



55 



60 



<400> 57 

™ tg . tZ c atg agt acg acc ata tcc aca 9 CC cc g a< ? c ggc gcc g Cg 

Met Thr Val Met Ser Thr Thr He Ser Thr Ala Pro sir Gly Ala 111 
1 5 10 15 



ctg ctg cgc gtc ttg cga tcc agg gcg gtg gac ggg cag ttg gcc acq 
Leu Leu Arg Val Leu Arg Ser Arg Ala Val Asp Gly Gin Leu Ala Thr 
85 90 95 

« gC %f 9 aaC Ctg cag gat gcg caa 9 tc aa g aa g cag aac acc 

Ala Arg Glu Asn Leu Gin Asp Ala Gin Val Lys Ala Lys Gin Asn Thr 
1Q 0 105 HO 

£? 9 f? c of g ctc gac aag ctg gac gca tgg fctt c gg aa g get gag gac 

Gin Ala Gin Leu Asp Lys Leu Asp Ala Trp Phe Arg Lys Ala Glu Asp 
*V 115 120 125 



48 



96 



ctt gcg ccg tct cgc ata gat. atg egg gcg ccg gag ccc ggg agt gcc 
25 Leu Ala Pro Ser Arg He Asp Met Arg Ala Pro Glu Pro Gly Ser Ala 

20 25 30 

g ? C g f a ggc gcc ggt atc ctg g c g ccg gtg acg acg ctg get ctg gcg 14 4 

Gly Glu Gly Ala Gly He Leu Ala Pro Val Thr Thr Leu Ala Leu Ala 
■ 3U 35 40 45 

gcg ggc egg ccg get ttg cca gcg tea ccg teg ctg cgc acc gcg ccc 192 
Ala Gly Arg Pro Ala Leu Pro Ala Ser Pro Ser Leu Arg Thr Ala Pro 
35 50 55 60 

gtc ctg gat ccg cca gtg cgc gat ctc age ccc gcc gac ttg gcc gac 
Val Leu Asp Pro Pro Val Arg Asp Leu Ser Pro Ala Asp Leu Ala Asp 



240 



288 



336 



384 



gcc gag age aag ggc tgg ctg age aag gtg ttc ggc tgg atc ggg aag 4 32 

Ala Glu Ser Lys Gly Trp Leu Ser Lys Val Phe Gly T?p He l?y Lys 

130 135 140 

gtg ctg gcg gtc gtg gca teg gcc ctg get gtg ggc ttt get gcc gtc 4 80 

Val Leu Ala Val Val Ala Ser Ala Leu Ala Val Gly Phe Ala Ala Val 

145 150 155 160 

gcc age gtg gtc acc ggc gcg gcg gcc acg ccc atg ctg gtg ctc age 528 



54 



O 9 B & a &1J n-h « O H & O E" 
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Ala Ser Val Val Thr Gly Ala Ala Ala Thr Pro Met Leu Val Leu Ser 
165 170 175 



20 



35 



40 



55 



rf t ? g< ; 3 ^ 9 9 a9C gCC 5tg aCa tCg ctg gcc gac ca 5 ata teg 
Gly Met ala Leu Val Ser Ala Val Thr Ser Leu Ala Asp Gin He Ser 

180 185 190 



99 ggc gtc ggc gtg teg atg gca gtc gat cgc aaa cag gec gat etc 
Gly Gly Val Gly Val Ser Met ala Val Asp Arg Lys Gin Ala Asp Leu 
325 330 335 



Ift tf tf f? 9 C9t 9ag gcg gac gat atc aa ^ aa< 3 atc c ^g get caa 
Ala Ala Met Glu Arg Glu Ala Asp Asp He Lys Lys He Leu Ala Gin 
30 355 360 365 



ph ? lf g 9 ?° t3t CaC atg atc gcg ca 9 atg atc age gac atg gcg 

Phe Asp Ala Ala Tyr His Met He Ala Gin Met He Ser Asp Met ala 

370 375 380 

age acq cac age cag gtc age gec aac etc gga egg cgc cag gcg gtg 

Ser Thr H iS Ser Gin Val Ser Ala Asn Leu Gly Arg Arg Gin 111 Va? 

385 390 395 y 4Q0 

60 tag 



576 



624 



672 



720 



768 



cga gag gcg gga ggg ccg cct atc age ctg ggc qqq ttt etc tec aaa 
Arg Glu Ala Gly Gly Pro Pro lie Ser Leu Ily g? Pne Leu Ser lly 
1U 195 200 205 

ctg gec gga cgt ctg ctg aca gcg ttg ggg gtg gat cag teg cag gec 
Leu Ala Gly Arg Leu Leu Thr Ala Leu Gly Val Asp Gin Ser Gin Ala 
15 gil ° 215 220 

f«« rf a lf° f 39 *? C 9tC 9CC ggc ctg gcc gt 9 ccc 9" gtc ttg 

Asp Gin He Ala Lys lie Val Ala Gly Leu Ala Val Pro Ala Val Leu 

230 235 240 

ctg atc gaa ccc cag atg ctg ggc gaa atg gcc gaa ggc gtg gcc agg 
Leu He Glu Pro Gin Met Leu Gly Glu Met ala Glu Gly Val Ala Arg 
245 250 255 

2*5 fl* f? 9 ? 9C ?? C 2 9C 9at 9CC aCC gcg gga tac ata gcc at 9 a tg 816 

25 Leu Ala Gly Ala Gly Asp Ala Thr Ala Gly Tyr lie Ala Met ala Met 

260 265 270 

Iff v tg If 9 9 f 9 tf C gCg gt ° gCC gcg atc aat gcc gcc acg 

Ser He Val Ala Ala lie Ala Val Ala Ala He Asn Ala Ala Gly Thr 

iU 275 2 80 285 

Iff r 9C tf g ?? c agc g f c tcg gcg atc agg ggt gcc aat egg gcc 

Ala Gly Ala Gly Ser Ala Ser Ala He Arg Gly Ala Tr? Xsp Arg Ala 
290 295 300 

Iff Ifl v ta g f c a ^ c ^f g gtc ctt cag ggg ggt acg gca g c g «a 

Ala Ala Val Ala Thr Gin Val Leu Gin Gly Gly Thr Ala Val Ala Gin 
305 310 315 320 



864 



912 



960 



1008 



45 fl» llf If I f 9 9 ? g gat ° tg gcg gcg a g c ct g aca aaa <=tg egg 1056 
45 Leu Val Ala Asp Lys Ala Asp Leu Ala Ala Ser Leu Thr Lys Leu Arg 

34 <> 345 350 



1104 



1152 



1200 



1203 



55 



ogsoa^t 



WO 00/37493 



PCT/EP99/10297 



<210> 58 
<211> 400 
<212> PRT 



5 



<213> Bordetella pertussis 



<400> 58 



Met Thr Val Met Ser Thr Thr He Ser Thr Ala Pro Ser Gly Ala Ala 

1 5 10 15 

Leu Ala Pro Ser Arg He Asp Met Arg Ala Pro Glu Pro Gly Ser Ala 

20 25 30 

Gly Glu Gly Ala Gly He Leu Ala Pro Val Thr Thr Leu Ala Leu Ala 

35 40 45 

Ala Gly Arg Pro Ala Leu Pro Ala Ser Pro Ser Leu Arg Thr Ala Pro 

50 55 60 

Val Leu Asp Pro Pro Val Arg Asp Leu Ser Pro Ala Asp Leu Ala Asp 
65 70 75 80 

Leu Leu Arg Val Leu Arg Ser Arg Ala Val Asp Gly Gin Leu Ala Thr 

85 90 95 

Ala Arg Glu Asn Leu Gin Asp Ala Gin Val Lys Ala Lys Gin Asn Thr 

100 105 HO 

Gin Ala Gin Leu Asp Lys Leu Asp Ala Trp Phe Arg Lys Ala Glu Asp 

115 120 125 

Ala Glu Ser Lys Gly Trp Leu Ser Lys Val Phe Gly Trp He Gly Lys 

130 135 140 

Val Leu Ala Val Val Ala Ser Ala Leu Ala Val Gly Phe Ala Ala Val 
145 150 155 160 

Ala Ser Val Val Thr Gly Ala Ala Ala Thr Pro Met Leu Val Leu Ser 

165 170 175 

Gly Met ala Leu Val Ser Ala Val Thr Ser Leu Ala Asp Gin He Ser 

180 185 190 

Arg Glu Ala Gly Gly Pro Pro He Ser Leu Gly Gly Phe Leu Ser Gly 

195 200 205 

Leu Ala Gly Arg Leu Leu Thr Ala Leu Gly Val Asp Gin Ser Gin Ala 

210 215 220 

Asp Gin He Ala Lys lie Val Ala Gly Leu Ala Val Pro Ala Val Leu 
225 230 235 240 

Leu He Glu Pro Gin Met Leu Gly Glu Met ala Glu Gly Val Ala Arg 

245 250 255 

Leu Ala Gly Ala Gly Asp Ala Thr Ala Gly Tyr He Ala Met ala Met 

260 265 270 

Ser He Val Ala Ala He Ala Val Ala Ala He Asn Ala Ala Gly Thr 

275 280 285 

Ala Gly Ala Gly Ser Ala Ser Ala He Arg Gly Ala Trp Asp Arg Ala 

290 295 300 

Ala Ala Val Ala Thr Gin Val Leu Gin Gly Gly Thr Ala Val Ala Gin 
305 310 315 320 

Gly Gly Val Gly Val Ser Met ala Val Asp Arg Lys Gin Ala Asp Leu 

325 330 335 

Leu Val Ala Asp Lys Ala Asp Leu Ala Ala Ser Leu Thr Lys Leu Arg 

340 345 350 

Ala Ala Met Glu Arg Glu Ala Asp Asp He Lys Lys He Leu Ala Gin 

355 360 365 

Phe Asp Ala Ala Tyr His Met He Ala Gin Met He Ser Asp Met ala 

370 375 380 

Ser Thr His Ser Gin Val Ser Ala Asn Leu Gly Arg Arg Gin Ala Val 



385 



390 



395 



400 



<210> 59 
<211> 462 



56 
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WO 00/37493 



PCT/EP99/10297 



<212> DNA 

<213> Bordetella pertussis 
<220> 

5 <221> CDS 

<222> (1)...(462) 

<400> 59 

10 m C S Su* C3t gaC gaC gcg gcc 9=9 gcg ctg cgc gcc egg ctg gat 4 8 

10 Met Thr Val His Asp Asp Ala Ala Ala Ala Leu Arg Ala Arg Leu Asp 
1 5 10 15 

gcg ttg ccg ggc age egg cgc ctg aca gcc gag caa ttg gaa gtg att 96 
Ala Leu Pro Gly Ser Arg Arg Leu Thr Ala Glu Gin Leu Glu Val lie 
20 25 30 

tac gcg atg gcg tat gcg cac gtc gcc agg tgc gag tac ggc aag gcg 14 4 

Tyr Ala Met ala Tyr Ala His Val Ala Arg Cys Glu Tyr Gly Lys Ala 
35 40 45 



15 



20 



25 



35 



40 



45 



60 



ctg ccc att ttc gcc ttc etc gcg cag tac ggc ccc acg cgc aag cac 
Leu Pro He Phe Ala Phe Leu Ala Gin Tyr Gly Pro Thr Arg Lys His 
50 55 6o 



" 3 y 1 - 1 - i-^g cac cgr gcg cgc get ttg etc 

Glu Ser Gly Gin Pro Gly Pro Val Ser His Arg Ala Arg Ala Leu Leu 

l JU 135 " ■ ~ 



gat ctt att tea gtt tea cat ccg gag taa 
Asp Leu He Ser Val Ser His Pro Glu * 
145 150 

50 <210> 60 

<211> 153 

<212> PRT 

<213> Bordetella pertussis 

55 <400> 60 

Met Thr Val His Asp Asp Ala Ala Ala Ala Leu Arg Ala Arg Leu Asp 



7 5 10 15 

Ala Leu Pro Gly Ser Arg Arg Leu Thr Ala Glu Gin Leu Glu Val He 
20 25 30 



Tyr Ala Met ala Tyr Ala His Val Ala Arg Cys Glu Tyr Gly Lys Ala 



192 



?vr t™ a?» r?° T Ct9 ?? 9 £ gC Ctg Cag aag acc gac c ^ ccc gac 24 0 

Tyr Trp Ala Gly Leu Ala Leu Cys Leu Gin Lys Thr Asp Arg Pro Asp 

bb 70 75 80 

30 !?! a 9C r^ C l at 909 ttg atC Ctc ac 9 ctc tat cca <? at tec 288 

3U Glu Ala Arg Asn He Tyr Ala Leu He Leu Thr Leu Tyr Pro Asp Ser 

85 90 95 

gcg gat gcc gtg ttg cgc acg gcc gag tgc gag ctg gcg ttg ggt gag 336 
Ala Asp Ala Val Leu Arg Thr Ala Glu Cys Glu Leu Ala Leu Gly Glu 
100 105 HO 

aac gaa egg gcg cag gcg gcc ctg ttc ggc gca ate gcc ate gat gca 384 
Asn Glu Arg Ala Gin Ala Ala Leu Phe Gly Ala He Ala He Asp Ala 
H5 120 125 

G 33 III I??, " 9 2 gt Sf g gtC tCg cac cgt gc< ? c * c S ct "9 ctc 4 32 

Ala 

140 



4 62 



57 



Q *3 S & B 6. u h- * O & 2 SO 2r 

WO 00/37493 PCT/EP99/10297 

35 40 45 

Leu Pro lie Phe Ala Phe Leu Ala Gin Tyr Gly Pro Thr Arg Lys His 
™ ™ 55 60 

Tyr Trp Ala Gly Leu Ala Leu Cys Leu Gin Lys Thr Asp Arg Pro Asp 

70 75 80 

Glu Ala Arg Asn lie Tyr Ala Leu He Leu Thr Leu Tyr Pro Asp Ser 

•85 90 95 

Ala Asp Ala Val Leu Arg Thr Ala Glu Cys Glu Leu Ala Leu Gly Glu 

100 105 HO 

Asn Glu Arg Ala Gin Ala Ala Leu Phe Gly Ala lie Ala He Asp Ala 

115 120 125 

Glu Ser Gly Gin Pro Gly Pro Val Ser His Arg Ala Arg Ala Leu Leu 

130 135 14Q 

Asp Leu He Ser Val Ser His Pro Glu 
15 145 150 



10 



<210> 61 
<211> 522 
<212> DNA 

<213> Bordetella pertussis 

<220> 
<221> CDS 
<222> (1)...(522) 

<400> 61 

atg cac tea gac tea ggt tea gat tea ggc tea gac tea ggc tea ggc 48 

Met His Ser Asp Ser Gly Ser Asp Ser Gly Ser Asp Ser Gly Ser Gly 
1 5 10 15 

cf 3 o CC t*? S*? tCg tCg ata cat cca tcg gaa C( =cj ata cag ccg atg 96 
Ser Pro Met Val Ser Ser He His Pro Ser Glu Pro He Gin Pro Met 
20 25 30 

2? g S 3t H tg CtC gag gag gcc gac gcc cgc ctg ctt ace gaa gtg ggt 14 4 

Glu His Val Leu Glu Glu Ala Asp Ala Arg Leu Leu Thr Glu Val Gly 
35 40 45 

ttt ctg gcg gcg gcc gtc age gat ctg acg cgc gcg gac gcc att ttc 192 
Phe Leu Ala Ala Ala Val Ser Asp Leu Thr Arg Ala Asp Ala He Phe 
50 55 60 

aat gca ttg caa cgt gta egg ccg ggc egg acg cat ccc tgc ate ggc 24 0 

Asn Ala Leu Gin Arg Val Arg Pro Gly Arg Thr His Pro Cys He Gly 
* 3 65 7 0 75 80 

ctg gcg gtc gcc cgc atg aac gcc ggg ctg ccc gac gaa gcc gcc gag 288 
Leu Ala Val Ala Arg Met Asn Ala Gly Leu Pro Asp Glu Ala Ala Glu 
85 90 95 

?ff ill f?f ? at H C Sf g CCg gCa Cag ccg gag gac C( 3 C tc 9 gaa ctg 336 
He Leu Ala Asn Phe Gin Pro Ala Gin Pro Glu Asp Arg Ser Glu Leu 

1°° 105 HO 

f a ° ?? C l" ^ gC 9gg ttc gct ctg ttg ctg 9 ct cgc teg gac gag 

Asp Ala Trp Cys Gly Phe Ala Leu Leu Leu Ala Gly Arg Ser Asp 5lu 
115 120 12 5 

gcg cgc cgc atg ctg cag cga gcc ate gat gcg ggt ggc gag gcg gca 432 
Ala Arg Arg Met Leu Gin Arg Ala He Asp Ala Gly Gly Glu All Ala 



20 



25 



30 



35 



40 



50 



55 



60 



384 



58 



WO 00/37493 PCT/EP99/10297 



10 



20 



30 



130 135 140 

agg ctg gcg cag gtc gtg ttg gac age gga ccc gec atg atg egg ccc 

Arg Leu Ala Gin Val Val Leu Asp Ser Gly Pro Ala Met Met Arg Pro 

Lii3 150 155 160 



gcg ccg ttg cag tec gag cca tta cct gga get cct gga tga 
Ala Pro Leu Gin Ser Glu Pro Leu Pro Gly Ala Pro Gly * 
165 170 



<210> 62 
<211> 173 
<212> PRT 

15 <213> Bordetella pertussis 



<400> 62 

Met His Ser Asp Ser Gly Ser Asp Ser Gly Ser Asp Ser Gly Ser Gly 

1 5 10 15 

Ser Pro Met Val Ser Ser lie His Pro Ser Glu Pro He Gin Pro Met 

20 25 30 

Glu His Val Leu Glu Glu Ala Asp Ala Arg Leu Leu Thr Glu Val Glv 

35 40 45 

Phe Leu Ala Ala Ala Val Ser Asp Leu Thr Arg Ala Asp Ala He Phe 

50 55 60 

Asn Ala Leu Gin Arg Val Arg Pro Gly Arg Thr His Pro Cys He Gly 
65 70 75 80 

Leu Ala Val Ala Arg Met Asn Ala Gly Leu Pro Asp Glu Ala Ala Glu 

85 90 95 

lie Leu Ala Asn Phe Gin Pro Ala Gin Pro Glu Asp Arg Ser Glu Leu 

100 105 110 

Asp Ala Trp Cys Gly Phe Ala Leu Leu Leu Ala Gly Arg Ser Asp Glu 

115 120 125 

Ala Arg Arg Met Leu Gin Arg Ala He Asp Ala Gly Gly Glu Ala Ala 
13 0 135 140 

Arg Leu Ala Gin Val Val Leu Asp Ser Gly Pro Ala Met Met Arg Pro 

„ , 150 155 160 

Ala Pro Leu Gin Ser Glu Pro Leu Pro Gly Ala Pro Gly 

40 165 170 

<210> 63 

<211> 180 

<212> DNA 

^ <213> Bordetella pertussis 

<220> 

<221> CDS 

<222> (1) . . . (180) 

50 <400> 63 

tit ^ ^ 9a 9gt CCt tgc gca cca cct 9gt gta gtc ccc ata cgt 

Met Val Ala Arg Gly Pro Cys Ala Pro Pro Gly Val Val Pro lie Arg 

15 10 15 

55 cgc gtc gta agt ttt acg gaa gac gtt cag cgc gtt gta tct gaa tgc 
Arg Val Val Ser Phe Thr Glu Asp Val Gin Arg Val Val Ser Glu Cys 
20 25 30 

60 S~ ?? t c 9 ° ? a ° Cg ° gat ° Cg aca tta gtt tc 9 9 aa 9" aac aac tgc 
6U Ser Gly Ser Asp Arg Asp Pro Thr Leu Val Ser Glu Val Asn Asn Cys 



480 



522 



48 



96 



144 



59 



WO 00/37493 PCT/EP99/1 0297 



20 



35 



40 



45 



50 



45 



35 40 

egg ata aaa ccg gca gtc agt ate ttg gtg acg tga 
Arg lie Lys Pro Ala Val Ser lie Leu Val Thr * 
5 50 55 

<210> 64 
<211> 59 
10 <212> PRT 

<213> Bordetella pertussis 

<400> 64 

Met Val Ala Arg Gly Pro Cys Ala Pro Pro Gly Val Val Pro He Arg 
01 5 10 15 

Arg Val Val Ser Phe Thr Glu Asp Val Gin Arg Val Val Ser Glu Cys 

20 25 30 

Ser Gly Ser Asp Arg Asp Pro Thr Leu Val Ser Glu Val Asn Asn Cys 

35 40 45 

Arg He Lys Pro Ala Val Ser He Leu Val Thr 
50 55 



<210> 65 
<211> 975 
25 <212> DNA 

<213> Bordetella pertussis 

<220> 
<221> CDS 
30 <222> (1) . . . (975) 



60 



85 90 95 

ttg tea tgc egg cat gga ace gaa gag ccg aaa gcg tea cac agt gca 

Leu Ser Cys Arg His Gly Thr Glu Glu Pro Lys Ala Ser His Ser Ala 

100 105 no 



180 



<400> 65 

atg egg ttt cga gca ggt tat age cgt tat caa gec cgc tea ggc cat 4 8 

Met Arg Phe Arg Ala Gly Tyr Ser Arg Tyr Gin Ala Arg Ser Gly His 

15 10 15 

ggg gac cgc cca ccc ccc gca cag gcg cgc gtc cag acg gta etc ctg 96 

Gly Asp Arg Pro Pro Pro Ala Gin Ala Arg Val Gin Thr Val Leu Leu 

20 25 30 

cac gga etc tec gcg ttg acg gcg caa gtt gcg cag cgc ttc gaa atg 144 

His Gly Leu Ser Ala Leu Thr Ala Gin Val Ala Gin Arg Phe Glu Met 

35 40 45 



gcg cgc cac egg atg get ggc ccc ggt cgc acg aca ggc cac cac cat 192 

Ala Arg His Arg Met ala Gly Pro Gly Arg Thr Thr Gly His His His 
50 55 60 

ttc cag etc gag gec cag cgt atg gec gac act ttg cgc age gtt caa 240 

Phe Gin Leu Glu Ala Gin Arg Met ala Asp Thr Leu Arg Ser Val Gin 
65 70 75 80 



ggc gag cct egg tgg ccg gac ggg age gag gec tgc atg ccg teg ggt 288 
Gly Glu Pro Arg Trp Pro Asp Gly Ser Glu Ala Cys Met Pro Ser Gly 
85 an J 



336 



60 



WO 00/37493 PCT/EP99/1 0297 

tat tec atg ttc ccg etc cgt aga acg cga tac acc caa gga ttc gag 384 

Tyr Ser Met Phe Pro Leu Arg Arg Thr Arg Tyr Thr Gin Giy Phe Glu 

115 120 125 

aca acg gec cac cgc atg aac ttc cag ate cca ccc get tta cct get 432 

Thr Thr Ala His Arg Met Asn Phe Gin He Pro Pro Ala Leu Pro Ala 

130 135 140 



10 



20 



25 



30 



40 



45 



50 



55 



ttg gag ctt gat gtc ttt gcg cgc gee gee age caa gga gag acc eta 
Leu Glu Leu Asp Val Phe Ala Arg Ala Ala Ser Gin Gly Glu Thr Leu 
145 150 155 



160 



15 165 



170 175 



240 



35 245 



cac cac ctg gtg tag 
His His Leu Val * 



<210> 66 
<211> 324 
60 <212> PRT 



480 



tat gtc acc aaa gca ggc gag cag ttc cag gtc ate gca tec ggc acg 528 
Tyr Val Thr Lys Ala Gly Glu Gin Phe Gin Val He Ala Ser Gly Thr 



acg ccg tea ggg cgc aac gta tec tgg gtc gee acc gac gac gac acg 576 
Thr Pro Ser Gly Arg Asn Val Ser Trp Val Ala Thr Asp Glu Asp Thr 
180 185 190 

ctt gtc atg ttt tec age gcg ctg gcg ctg gec tac ggc acg gga ate 624 
Leu Val Met Phe Ser Ser Ala Leu Ala Leu Ala Tyr Gly Thr Gly He 
195 200 205 

gec cgc gee gtc gec aag gag etc gat ctg cac gcg gtc ccg acg aca 672 
Ala Arg Ala Val Ala Lys Glu Leu Asp Leu His Ala Val Pro Thr Thr 
210 215 220 

teg ctg teg gcg cgc gtc gtc acg cga gcg gtc gac atg gcg gaa acc 720 
Ser Leu Ser Ala Arg Val Val Thr Arg Ala Val Asp Met ala Glu Thr 
225 230 235 



tea cgc cac gec ctg cag ggc gtg gat ttc ctt acc ttc ctg tec tgg 768 
Ser Arg His Ala Leu Gin Gly Val Asp Phe Leu Thr Phe Leu Ser Trp 

250 255 



teg gec cgc gee gac gec gee ggc ttc cga cag gtc tgt cac gac acc 816 

Ser Ala Arg Ala Asp Ala Ala Gly Phe Arg Gin Val Cys His Asp Thr 

260 265 270 

ggt gtc tct ccc gat cag ata tec gga acg ttg cgc gee acg ate gac 864 

Gly Val Ser Pro Asp Gin He Ser Gly Thr Leu Arg Ala Thr He Asp 
27 5 280 285 

gaa age atg cag cag cgc ttc gca tec gec gca caa tea ggt aag gcg 912 

Glu Ser Met Gin Gin Arg Phe Ala Ser Ala Ala Gin Ser Gly Lys Ala 
290 295 300 

ccg gta tec gec cat acg gcg caa gaa tgg ttg cgc gag gtc ctt gcg 960 

Pro Val Ser Ala His Thr Ala Gin Glu Trp Leu Arg Glu Val Leu Ala 
305 310 315 320 



975 



61 



10 



O 9 O Q & B H- . u E» 

WO 00/37493 PCT/EP99/1 0297 

<213> Bordetella pertussis 
<400> 66 

Met Arg Phe Arg Ala Gly Tyr Ser Arg Tyr Gin Ala Arg Ser Gly His 

15 10 15 

Gly Asp Arg Pro Pro Pro Ala Gin Ala Arg Val Gin Thr Val Leu Leu 

20 25 30 

His Gly Leu Ser Ala Leu Thr Ala Gin Val Ala Gin Arg Phe Glu Met 

35 40 45 

Ala Arg His Arg Met ala Gly Pro Gly Arg Thr Thr Gly His His His 
50 55 -- 



60 

Phe Gin Leu Glu Ala Gin Arg Met ala Asp Thr Leu Arg Ser Val Gin 
65 70 75 80 

Gly Glu Pro Arg Trp Pro Asp Gly Ser Glu Ala Cys Met Pro Ser Gly 

85 90 95 

Leu Ser Cys Arg His Gly Thr Glu Glu Pro Lys Ala Ser His Ser Ala 

100 105 110 

Tyr Ser Met Phe Pro Leu Arg Arg Thr Arg Tyr Thr Gin Gly Phe Glu 

115 120 125 

Thr Thr Ala His Arg Met Asn Phe Gin He Pro Pro Ala Leu Pro Ala 

T i?° T 135 140 

Leu Glu Leu Asp Val Phe Ala Arg Ala Ala Ser Gin Gly Glu Thr Leu 
145 15 0 155 160 

Tyr Val Thr Lys Ala Gly Glu Gin Phe Gin Val He Ala Ser Gly Thr 

165 170 175 

Thr Pro Ser Gly Arg Asn Val Ser Trp Val Ala Thr Asp Glu Asp Thr 

180 185 190 

Leu Val Met Phe Ser Ser Ala Leu Ala Leu Ala Tyr Gly Thr Gly He 

195 200 205 

Ala Arg Ala Val Ala Lys Glu Leu Asp Leu His Ala Val Pro Thr Thr 

210 215 220 

Ser Leu Ser Ala Arg Val Val Thr Arg Ala Val Asp Met a2a Glu Thr 
I 25 „ . 230 235 240 

Ser Arg His Ala Leu Gin Gly Val Asp Phe Leu Thr Phe Leu Ser Trp 

35 e A1 245 250 255 

Ser Ala Arg Ala Asp Ala Ala Gly Phe Arg Gin Val Cys His Asp Thr 

260 265 270 

Gly Val Ser Pro Asp Gin He Ser Gly Thr Leu Arg Ala Thr He Asp 
275 280 285 

G1U MSt Gln Gln Arg Phe Ala Ser Aia A la Gin Ser Gly Lys Ala 

290 295 300 

305 Gln G1U Trp LeU ^ Glu Val Leu Ala 

His His Leu Val 315 320 
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<210> 67 
<211> H46 
<212> DNA 

<213> Bordetella pertussis 

<220> 

<221> CDS 

<222> (1) . . . (1146) 



<400> 67 

X? flZ a ?° 330 g f 9 gCC gag Cac ccc gcc age ctg gat gec gac 

Met Leu He Asn Ala Ala Glu His Pro Ala Ala Ser Leu Asp Ala Asp 

1 5 .10 15 



48 



62 
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25 



30 



40 



45 



PCT/EP99/10297 



tgg tac egg cga gtg egg gtg ccg egg ccc ate tac gaq aaa etc ate 
Trp Tyr Arg Arg Val Arg Val Pro Arg Pro lie Tyr IK g" leu Val 
20 25 30 

r?v r?n n 93 ?? C Ctg Ca ° C " atc ggg ata <? ac g<=^ aag gca cag 

Gly Gin Arg Gly Trp Leu His Arg He Gly He Asp Ala Lys Ala Gin 

^ 4 0 45 



S«n f tg g ? t S CC ?? g cag ate gee atg tte gee 



Asn Val Val Leu Ala Leu Ala Pro Ala Gin He Ala Met Phe Ala Asn 

15 65 70 75 80 

age ccg ctg gag gca ggg egg gtg acc ggt etc aag gaa aac cgc ctg 

Ser Pro Leu Glu Ala Gly Arg Val Thr Gly Leu Lys Glu Asn Arg Leu 

20 85 90 95 

acc ctg tgg ccg cgc atg ttc cga ggc gcg cgc tac ctg ggc gac gac 

Thr Leu Trp Pro Arg Met Phe Arg Gly Ala Arg Tyr Leu Gly Asp Isp 

ioo 105 no 



ctg ctg cat cgc ctg cct gca agg ccg ttt cgc gat etc ggc gat tat 
Leu Leu Hxs Arg Leu Pro Ala Arg Pro Phe Arg Asp Leu Gly Isp Tyr 
115 120 125 



agg cag ggc ggc ctg gaa gcg ctg ttc gag cag gec ggc gcg caa ggc 

55 Gly Gly LSU Glu Ala Leu Phe Glu G1 * Ala Gly All Gin Gly 

33 225 230 235 240 

^ gag ggg cgc *cg ccg ggc gcg gta ttt gee gat gee gac ttg 

Tyr lie Glu Gly Arg Ala Pro Gly Ala Val Phe Ala Asp Ala Asp Leu 

60 245 250 255 



96 



144 



10 atn 3 f C d CC £ g ° a u g tCg gtt ccc gtg gcc atc 9 CC gcg cgc tgc ctg 192 
10 Asn Ser Pro Cys Thr Ser Val Pro Val Ala He Ala Ala Arg Cys Le2 

3U 55 60 



aac 240 



288 



336 



384 



ttc cgc tgg atg ttc ggc gga ttg acc gcc age egg gcg eta ccg ccg 4 32 

Phe Arg Trp Met Phe Gly Gly Leu Thr Ala Ser Arg Ala Leu Pro Pro 
iJU 135 140 

ggc gac get tgc gac tac aag aac gcc gat gtg gcc tgc ctg gtg gga 
Gly Asp Ala Cys Asp Tyr Lys Asn Ala Asp Val Ala Cys Leu Val Gly 
145 150 155 160 



480 



gcc cct teg ctg gca gag ttc ctg tat gcg ggc gcg tgg tec gcg cga 528 
Ala Pro Ser Leu Ala Glu Phe Leu Tyr Ala Gly All Tr| Ser 111 Arg 
165 170 175 

aac ctg aat gat ggc ggt tec gtg cgt ctg gcc gcg cgc age gaa cat 576 
Asn Leu Asn Asp Gly Gly Ser Val Arg Leu Ala All Arg sir Glu Sis 
180 185 lgo 

Ph. o° g C ? g ttC 9Cg Cag ttc ctg 9 ac gcg cgt tgg cgc tac 624 

Phe Val Tyr Ser Gin Phe Ala Gin Phe Leu Asp Ala Arg Trp Arg Tyr 
195 200 205 

in agg atg Ccg att gtc ccc g cc tt( 3 ccg gcg ctq tta caa acc too aac fi7? 
50 Arg Met Pro He Val Pro Ala Leu Pro hi Leu Leu Arg Ila j£ Asp 

^ ±U 215 220 



720 



768 



63 
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ctg age tea gee ggc gat gca gtc gcg gec agt gcg ccg atg gcg gcg 
Leu Ser Ser Ala Gly Asp Ala Val Ala Ala Ser Ala Pro Met ala 111 
26 ° 265 270 

teg gcg ctg caa ttg ggg ctg ttg cgc aat ctg cac gac gec gag gee 
Ser Ala Leu Gin Leu Gly Leu Leu Arg Asn Leu His Asp Ala Glu Ala 
275 280 285 

ctg gtg agg cga tgg ggc tgg ctg cgc ttg cgt gcg ttg cgc gat egg 
Leu Val Arg Arg Trp Gly Trp Leu Arg Leu Arg Ala Leu Arg Asp Arg 

295 300 

^° j??* r tg gCg ttg gac gat gcg cag gtg tgc ctt tgc caa 

Ala lie Ala Leu Ala Leu Asp Asp Ala Gin Val Arg Cys Leu Cys Gin 

J05 310 315 320 

r?n v fc ? f? g S C ? g ?° g f a ggC ggg Ctg gcc ggc gac gag ca 9 caa 

Gin Val Val Ala Val Ala Glu Gly Gly Leu Ala Gly Asp Glu Gin Gin 

325 330 335 

tgg etc gat tat gtg cgt tac gtg gtg gaa acc ggc gag acc gcc gcg 
Trp Leu Asp Tyr Val Arg Tyr Val Val Glu Thr Gly Glu Thr Ala Ala 
340 345 350 



<210> 68 
<211> 381 
<212> PRT 

<213> Bordetella pertussis 





<400> 


68 












Met 
1 


Leu 


He 


Asn 


Ala 
5 


Ala 


Glu 


His 


Pro 


Trp 


Tyr 


Arg 


Arg 


Val 


Arg 


Val 


Pro 


Arg 


Gly 






20 










25 


Gin 


Arg 


Gly 


Trp 


Leu 


His 


Arg 


He 






35 










40 




Asn 


Ser 


Pro 


Cys 


Thr 


Ser 


Val 


Pro 


Val 




50 










55 




Asn 


Val 


Val 


Leu 


Ala 


Leu 


Ala 


Pro 


Ala 


65 










70 






Ser 


Pro 


Leu 


Glu 


Ala 


Gly 


Arg 


Val 


Thr 










85 










Thr 


Leu 


Trp 


Pro 


Arg 


Met 


Phe 


Arg 


Gly 


Leu 






100 










105 


Leu 


His 


Arg 


Leu 


Pro 


Ala 


Arg 


Pro 


Phe 




115 










120 




Arg 


Trp 


Met 


Phe 


Gly 


Gly 


Leu 


Thr 




130 








135 






Gly Asp 


Ala 


Cys 


Asp 


Tyr 


Lys 


Asn 


Ala 


145 










150 






Ala 


Pro 


Ser 


Leu 


Ala 


Glu 


Phe 


Leu 


Tyr 



10 15 
Pro He Tyr Glu Glu Leu Val 
30 

Gly He Asp Ala Lys Ala Gin 
45 

Ala He Ala Ala Arg Cys Leu 
60 

Gin He Ala Met Phe Ala Asn 

75 80 
Gly Leu Lys Glu Asn Arg Leu 
90 95 
Ala Arg Tyr Leu Gly Asp Asp 
110 

Phe Arg Asp Leu Gly Asp Tyr 
125 

Ala Ser Arg Ala Leu Pro Pro 
140 

Asp Val Ala Cys Leu Val Gly 
155 160 



10( 



105 



gac cgc atg ctg cgc ttg tgg cgc cag gcg cgc ggc acg cct gag atg 11C 
Asp Arg Met Leu Arg Leu Trp Arg Gin Ala Arg Gly Thr Pro Glu Met 
355 360 365 

cgc cgc gca cag gcg tgc egg cag cgc gcg gtg ctg tec tag 114 
Arg Arg Ala Gin Ala Cys Arg Gin Arg Ala Val Leu Ser * 
370 375 380 



64 
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165 170 175 

Asn Leu Asn Asp Gly Gly Ser Val Arg Leu Ala Ala Arg Ser Glu His 

180 185 190 

Phe Val Tyr Ser Gin Phe Ala Gin Phe Leu Asp Ala Arg Trp Arq Tvr 

195 200 205 

Arg Met Pro He Val Pro Ala Leu Pro Ala Leu Leu Arg Ala Trp Asp 

210 215 220 

Arg Gin Gly Gly Leu Glu Ala Leu Phe Glu Gin Ala Gly Ala Gin Gly 
225 230 235 240 

Tyr He Glu Gly Arg Ala Pro Gly Ala Val Phe Ala Asp Ala Asp Leu 

o 245 250 255 

Leu Ser Ser Ala Gly Asp Ala Val Ala Ala Ser Ala Pro Met ala Ala 

260 265 270 

Ser Ala Leu Gin Leu Gly Leu Leu Arg Asn Leu His Asp Ala Glu Ala 

275 280 285 

Leu Val Arg Arg Trp Gly Trp Leu Arg Leu Arg Ala Leu Arg Asp Arg 

290 295 300 

Ala He Ala Leu Ala Leu Asp Asp Ala Gin Val Arg Cys Leu Cys Gin 
305 310 315 320 

Gin Val Val Ala Val Ala Glu Gly Gly Leu Ala Gly Asp Glu Gin Gin 

325 330 335 

Trp Leu Asp Tyr Val Arg Tyr Val Val Glu Thr Gly Glu Thr Ala Ala 

340 345 350 

Asp Arg Met Leu Arg Leu Trp Arg Gin Ala Arg Gly Thr Pro Glu Met 

355 360 365 

Arg Arg Ala Gin Ala Cys Arg Gin Arg Ala Val Leu Ser 
370 375 380 

<210> 69 
<211> 1233 
<212> DNA 

<213> Bordetella pertussis 

<220> 

<221> CDS 

<222> (1) . . . (1233) 

<400> 69 

atg acc ctt cgc ccc gga ata etc gec ccg etc gec ctg ctt ctt ggc 48 

Met Thr Leu Arg Pro Gly lie Leu Ala Pro Leu Ala Leu Leu Leu Gly 
1 5 io 15 

etc gcg tgg ccc ate gcg gcg gca tec age cct cct cct gtc gcg gee 96 
Leu Ala Trp Pro He Ala Ala Ala Ser Ser Pro Pro Pro Val Ala Ala 
20 25 30 



ctg age tec ggc gtc gec ctt acc teg ccc cgc ctt ccg cct ccc tec 
Leu Ser Ser Gly Val Ala Leu Thr Ser Pro Arg Leu Pro Pro Pro Ser 
35 40 45 



75 80 



caa etc gga tgg ctg cgt ate gac gac atg ccc gag ata acc gat atg 
Gin Leu Gly Trp Leu Arg He Asp Asp Met Pro Glu He Thr Asp Met 



144 



5 ^ CC ggc cgg aaa tgg cgc atc 9^ tat gtg ggt age ggc gag 192 

His Thr Ser Gly Arg Lys Trp Arg He Gly Tyr Val Gly Ser Gly Glu 
50 55 6Q 

tac gag gag tat ccg cgc acg etc tac gcg atc gcg cgc gca ttg caa 240 
Tyr Glu Glu Tyr Pro Arg Thr Leu Tyr Ala He Ala Arg Ala Leu Gin 
65 70 



288 



65 



10 



15 



20 
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85 90 95 

cga aag gcc tgg ctt tac ctg gcc acg cat gcc cgc age aac tac ate 336 
Arg Lys Ala Trp Leu Tyr Leu Ala Thr His Ala Arg Ser Asn Tyr He 
100 105 no 

gag ttc gtg ccc gat gcg tgg tgg cag ccc ggc aac ttc gac acc gcc 384 
Glu Phe Val Pro Asp Ala Trp Trp Gin Pro Gly Asn Phe Asp Thr Ala 
115 120 125 

ttg egg cct gcc gtg cgc gaa gcc gtt gcg gca cgc ctg cat ggc gcc 432 
Leu Arg Pro Ala Val Arg Glu Ala Val Ala Ala Arg Leu His Gly Ala 
130 135 140 

aag gac ate gac ctg ate ate gcc atg ggt acc tgg get gga cag gac 480 
Lys Asp He Asp Leu He He Ala Met Gly Thr Trp Ala Gly Gin Asp 
145 150 155 160 

atg gtc gaa ctg ggc acg ccg gta ccc acc gtg gtc gtc teg teg acc 528 
Met Val Glu Leu Gly Thr Pro Val Pro Thr Val Val Val Ser Ser Thr 
165 170 175 



gac ccg ata age gcc egg ate ata ccc agt gcg gcc gac age ggc cag 576 
Asp Pro He Ser Ala Arg He He Pro Ser Ala Ala Asp Ser Gly Gin 
^ 180 185 190 



30 



35 



40 



50 



55 



gac aac ctg cat gcc egg gta cag ccc gac cac tac cag egg cag ate 624 
Asp Asn Leu His Ala Arg Val Gin Pro Asp His Tyr Gin Arg Gin lie 
195 200 205 

cag ctg etc cat gac ate gtg ccg ttc aag acg ctt gga ctg gtc tac 672 
Gin Leu Leu His Asp He Val Pro Phe Lys Thr Leu Gly Leu Val Tyr 
210 215 220 

gaa gac acc gaa gca ggt cgc acc tac gca gcc ate gat aag gtc gcc 720 
Glu Asp Thr Glu Ala Gly Arg Thr Tyr Ala Ala He Asp Lys Val Ala 
225 230 235 240 

gca eta atg ccg gca ttg gat ttc tec gtc aag cgt tgc gac gca cgc 768 
Ala Leu Met Pro Ala Leu Asp Phe Ser Val Lys Arg Cys Asp Ala Arg 
245 250 255 



gcg acc ggc ate ccc ate gcc acg gca acc cag aac gtt ctg get tgc 816 
Ala Thr Gly He Pro He Ala Thr Ala Thr Gin Asn Val Leu Ala Cys 
45 260 265 270 



tac cag aag ctg teg age gaa gtc gac gcc ttt tac gtc acc gag cac 864 

Tyr Gin Lys Leu Ser Ser Glu Val Asp Ala Phe Tyr Val Thr Glu His 

275 280 285 

egg ggc ate acc teg acg tec gtc aag cag etc gcc gcg ctg ctg cgc 912 

Arg Gly He Thr Ser Thr Ser Val Lys Gin Leu Ala Ala Leu Leu Arq 

290 295 300 

gcc gcc cgc gtg ccg agt ttc teg atg caa ggc tec gac gag gtc aag 960 

Ala Ala Arg Val Pro Ser Phe Ser Met Gin Gly Ser Asp Glu Val Lys 
305 310 315 320 



gcc ggc ctg ttg atg age ctg gcc aag gcg gac tac tec age gta ggc 
OU Ala Gly Leu Leu Met Ser Leu Ala Lys Ala Asp Tyr Ser Ser Val Gly 



1008 



66 
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325 330 335 

atg ttc cac gcc cag acc att gcc cgc att ttc aat ggg gaa aao cca 1056 
Met Phe His Ala Gin Thr He Ala Arg lie Phe Asn Gly Glu lys Pro 
34 0 345 350 

cgc age ate age cag gtc tgg aat gcc ccc gcc aag ata gcc ate aat 1104 
Arg Ser He Ser Gin Val Trp Asn Ala Pro Ala Lys He Ala He Asn 
355 360 365 

ctg gaa acg gcg egg cgc ate ggc ttc gac cca ccg gtg gat att ctq 1152 
Leu Glu Thr Ala Arg Arg He Gly Phe Asp Pro Pro Val Asd He Leu 
370 375 380 



30 



40 



50 



ctg gcg gcc gac gag gtg tac gaa gcg gag cac tga cag gcc tgg cca 
Leu Ala Ala Asp Glu Val Tyr Glu Ala Glu His * Gin Ala Trp Pro 
385 390 395 



<210> 70 
25 <211> 409 

<212> PRT 

<213> Bordetella pertussis 



<400> 70 

Met Thr Leu Arg Pro Gly He Leu Ala Pro Leu Ala Leu Leu Leu Gly 

1 5 10 15 

Leu Ala Trp Pro He Ala Ala Ala Ser Ser Pro Pro Pro Val Ala Ala 

20 25 30 

Leu Ser Ser Gly Val Ala Leu Thr Ser Pro Arg Leu Pro Pro Pro Ser 

35 40 45 

His Thr Ser Gly Arg Lys Trp Arg He Gly Tyr Val Gly Ser Gly Glu 

50 55 60 

Tyr Glu Glu Tyr Pro Arg Thr Leu Tyr Ala He Ala Arg Ala Leu Gin 
65 70 75 80 

Gin Leu Gly Trp Leu Arg He Asp Asp Met Pro Glu He Thr Asp Met 

85 90 95 

Arg Lys Ala Trp Leu Tyr Leu Ala Thr His Ala Arg Ser Asn Tyr He 

100 105 HO 

Glu Phe Val Pro Asp Ala Trp Trp Gin Pro Gly Asn Phe Asp Thr Ala 
43 H5 120 125 

Leu Arg Pro Ala Val Arg Glu Ala Val Ala Ala Arg Leu His Gly Ala 
130 135 140 

Lys Asp He Asp Leu He He Ala Met Gly Thr Trp Ala Gly Gin Asp 

145 150 155 16 0 

Met Val Glu Leu Gly Thr Pro Val Pro Thr Val Val Val Ser Ser Thr 

165 170 175 

Asp Pro He Ser Ala Arg He He Pro Ser Ala Ala Asp Ser Gly Gin 

180 185 190 

Asp Asn Leu His Ala Arg Val Gin Pro Asp His Tyr Gin Arg Gin He 

^ 195 200 205 

Gin Leu Leu His Asp He Val Pro Phe Lys Thr Leu Gly Leu Val Tyr 

210 215 220 

Glu Asp Thr Glu Ala Gly Arg Thr Tyr Ala Ala He Asp Lys Val Ala 

225 230 235 240 

60 Ala Leu Met Pro Ala Leu Asp Phe Ser Val Lys Arg Cys Asp Ala Arg 



1200 



acg aga cct ggc aag gaa tgt gcc gga tec tag 1033 
Thr Arg Pro Gly Lys Glu Cys Ala Gly Ser * 
400 405 



67 
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?7 n 
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Ser 


Glu 
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AT ^ 




lyr 


Val 


inr 




ri 1 S 






275 










280 
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Arq 


Gly 


lie 


Thr 


Ser 


Thr 


Ser 


Val 


■*-*y s 


C 1 n 


T 
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/-\.j.a 


Le u 
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300 
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Ser 
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Ser 
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uiy 
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v a± 


Lys 
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^ ^ <=; 
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Thr 


lie 
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He 


tilt; 


noil 


uiy 
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Lys 


Pro 
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345 








350 
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JL J_ t5 




olll 
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He 
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He 
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360 
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He 
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Asp 
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370 
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Asp 
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Glu 
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Glu 


His 


Gin 


Ala 


Trp 


Pro 


Thr 
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<210> 71 
<211> 645 
25 <212> DNA 

<213> Bordetella pertussis 

<220> 
<221> CDS 
30 <222> (1) . . . (645) 

<400> 71 

atg gag cag ctg gat ctg ccg ctg gta gtg gtc ggg ctg tac ccg ggc 4 8 

Met Glu Gin Leu Asp Leu Pro Leu Val Val Val Gly Leu Tyr Pro Gly 
35 1 5 10 15 

atg cag gtt gtc ctg gec get gtc ggc cgc act ggg tat gat ccg ggc 96 
Met Gin Val Val Leu Ala Ala Val Gly Arg Thr Gly Tyr Asp Pro Gly 
20 25 30 

get tat egg gtc ggt cga cga gac gac cac ggt ggg tac egg cgt gec 14 4 

Ala Tyr Arg Val Gly Arg Arg Asp Asp His Gly Gly Tyr Arg Arg Ala 
35 40 45 



45 cag ttc gac cat gtc ctg tec age cca ggt ace cat ggc gat gat cag 
Gin Phe Asp His Val Leu Ser Ser Pro Gly Thr His Gly Asp Asp Gin 
50 55 60 



192 



gtc gat gtc ctt ggc gee atg cag gcg tgc cgc aac ggc ttc gcg cac 24 0 

Val Asp Val Leu Gly Ala Met Gin Ala Cys Arg Asn Gly Phe Ala His 
65 70 75 80 



ggc agg ccg caa ggc ggt gtc gaa gtt gec ggg ctg cca cca cgc ate 28 8 

Gly Arg Pro Gin Gly Gly Val Glu Val Ala Gly Leu Pro Pro Arg He 
55 85 90 95 



60 



ggg cac gaa etc gat gta gtt get gcg ggc atg cgt ggc cag gta aag 336 
Gly His Glu Leu Asp Val Val Ala Ala Gly Met Arg Gly Gin Val Lys 
100 105 110 
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cca ggc ctt teg cat ate ggt tat etc ggg cat gtc gtc gat acg cag 384 
Pro Gly Leu Ser His lie Gly Tyr Leu Gly His Val Val Asp Thr Gin 
115 120 125 

5 cca tec gag ttg ttg caa tgc gcg cgc gat cgc gta gag cgt gcg egg 432 
Pro Ser Glu Leu Leu Gin Cys Ala Arg Asp Arg Val Glu Arg Ala Arg 
130 135 140 

ata etc etc gta etc gee get ace cac ata acc gat gcg cca ttt ccg 480 
10 lie Leu Leu Val Leu Ala Ala Thr His lie Thr Asp Ala Pro Phe Pro 
145 150 155 160 

gee gga tgt atg gga ggg agg egg aag gcg ggg cga ggt aag ggc gac 528 
Ala Gly Cys Met Gly Gly Arg Arg Lys Ala Gly Arg Gly Lys Gly Asp 
15 165 170 175 

gee gga get cag ggc cgc gac agg agg agg get gga tgc cgc cgc gat 57 6 

Ala Gly Ala Gin Gly Arg Asp Arg Arg Arg Ala Gly Cys Arg Arg Asp 
180 185 190 

ggg cca cgc gag gee aag aag cag ggc gag egg ggc gag tat tec ggg 624 
Gly Pro Arg Glu Ala Lys Lys Gin Gly Glu Arg Gly Glu Tyr Ser Gly 
195 200 205 



20 



25 gcg aag ggt cat ggg cga tga 64 5 

Ala Lys Gly His Gly Arg * 
210 

30 <210> 72 

<211> 214 
<212> PRT 

<213> Bordetella pertussis 

35 



40 



45 



50 



55 



60 
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Val 
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Gly 
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Gly 
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1^5 200 205 

Ala Lys Gly His Gly Arg 
210 

5 <210> 73 

<211> 1314 
<212> DNA 

<213> Bordetella pertussis 

10 <220> 

<221> CDS 

<222> (1) . . . (1314 ) 
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20 
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35 



50 



55 



60 



<400> 73 

atg tec aat acc tat ttc ccg cgc tgg egg ctg gee gac gac acc gtg 48 
Met Ser Asn Thr Tyr Phe Pro Arg Trp Arg Leu Ala Asp Asp Thr Val 
15 10 15 

ccg ggc gcg gtc ate gcg ccc gac gaa cgc ctg tec tgg ccc aag aac 96 
Pro Gly Ala Val He Ala Pro Asp Glu Arg Leu Ser Trp Pro Lys Asn 
20 25 30 



ate gee atg ggg gec cag cac gtg gtc gee atg ttc ggt tec acc gtg 14 4 

He Ala Met Gly Ala Gin His Val Val Ala Met Phe Gly Ser Thr Val 
25 35 40 45 



ctg gcg ccg ctg ctg atg ggt ttc gac ccc aat gtg gcg ate etc atg 192 

Leu Ala Pro Leu Leu Met Gly Phe Asp Pro Asn Val Ala lie Leu Met 
50 55 60 

tec ggc ate ggc acg ctg ate ttc ttc ctg ttc gtc ggc ggc egg gtg 240 

Ser Gly He Gly Thr Leu He Phe Phe Leu Phe Val Gly Gly Arg Val 

65 70 75 80 

ccc age tac ctg ggc tec age ttc gec ttc ate ggc ggg gtg gtg gcg 288 

Pro Ser Tyr Leu Gly Ser Ser Phe Ala Phe He Gly Gly Val Val Ala 
85 90 95 



gtc acc ggc tat gtg gcg ccc ggc gec aac gec aat ate ggc gtg gcg 336 

4U Val Thr Gly Tyr Val Ala Pro Gly Ala Asn Ala Asn He Gly Val Ala 

100 105 110 

etc ggc gcg ate ate gec tgt ggc ctg gtg tac gcg ctg ate ggc ctg 384 

Leu Gly Ala He He Ala Cys Gly Leu Val Tyr Ala Leu He Gly Leu 

45 115 120 125 



gtc gta tgg gcg gec age gcg cgc ggc aac ggg gcg cgc tgg ate gag 4 32 

Val Val Trp Ala Ala Ser Ala Arg Gly Asn Gly Ala Arg Trp He Glu 
130 135 140 

gec atg atg ccg ccg gtc gtc acg ggc gcg gtg gtg gcg gtg ate ggc 480 

Ala Met Met Pro Pro Val Val Thr Gly Ala Val Val Ala Val He Gly 
145 150 155 160 

ctg aac ctg gee ccg ate gee gec aag ggc gee atg ggt teg tec ggc 528 

Leu Asn Leu Ala Pro He Ala Ala Lys Gly Ala Met Gly Ser Ser Gly 
165 170 175 

ttc gag gee age atg gcg ttg atg acc ate ctg tgc gtg ggc ggc ate 576 

Phe Glu Ala Ser Met ala Leu Met Thr He Leu Cys Val Gly Gly He 



70 
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180 135 190 

gcc gtc tac acg cgc ggc atg gtg cag egg ctg ctg ate ctg gtc ggc 624 
Ala Val Tyr Thr Arg Gly Met Val Gin Arg Leu Leu He Leu Val Gly 
195 200 205 

ctg gtg ctg gcc tgc gtc ate tac gcg gtc tgc gcc aac ggc ctg ggg 672 
Leu Val Leu Ala Cys Val He Tyr Ala Val Cys Ala Asn Gly Leu Gly 
210 215 220 

ctg ggc gcg ccc atg gac ttc gcc aag gtg gcc gcc gcg ccg tgg ttc 720 
Leu Gly Ala Pro Met Asp Phe Ala Lys Val Ala Ala Ala Pro Trp Phe 
225 230 235 240 

ggc ctg ccc age ttc gcc gcg ccg gtg ttc gag ccg cag gcc atg ggc 768 
Gly Leu Pro Ser Phe Ala Ala Pro Val Phe Glu Pro Gin Ala Met Gly 
245 250 255 

ctg ate gtg ccg gtg gcc ate ate ctg gtg gcc gag aac ctg ggc cac 816 
Leu He Val Pro Val Ala He He Leu Val Ala Glu Asn Leu Gly His 
260 265 270 

gtg aag gcg gtc gcc gcc atg acc gga cag gac ctg gac cgc tac gtg 8 64 

Val Lys Ala Val Ala Ala Met Thr Gly Gin Asp Leu Asp Arg Tyr Val 
275 280 285 

ggc cgc gcc ttc gtg ggc gac ggc gtg gcg acc atg gtt tec ggc gcc 912 
Gly Arg Ala Phe Val Gly Asp Gly Val Ala' Thr Met Val Ser Gly Ala 
290 295 300 

gtc ggc ggc acc ggg gtg acc acc tac gcc gag aat ate ggc gtg atg 960 
Val Gly Gly Thr Gly Val Thr Thr Tyr Ala Glu Asn He Gly Val Met 
305 310 315 320 

gcc gtg acg cgc ate tat tec acg ctg gtg ttc gtg gtg gcg gcc gtg 1008 
Ala Val Thr Arg He Tyr Ser Thr Leu Val Phe Val Val Ala Ala Val 
325 330 335 

ate gcg ctg gtg ctg ggg ttc teg ccc aag ttc ggc gcg ctg ate cag 1056 
He Ala Leu Val Leu Gly Phe Ser Pro Lys Phe Gly Ala Leu He Gin 
340 345 350 

acc ate ccc ggc ccc gtg ctg ggg ggc atg teg gtc gtg gtg ttc ggc 1104 
Thr He Pro Gly Pro Val Leu Gly Gly Met Ser Val Val Val Phe Gly 
355 360 365 

ctg ate gcc ate gcc ggc gcg cgc ate tgg gtg gtc aac cag gtc gat 1152 
Leu He Ala He Ala Gly Ala Arg He Trp Val Val Asn Gin Val Asp 
370 375 380 

ttc age gac aac cgc aat ctg ate gtg gcc gcc gtg acc ctg gtg ctg 1200 
Phe Ser Asp Asn Arg Asn Leu He Val Ala Ala Val Thr Leu Val Leu 
385 390 395 40 0 

ggg gcg ggc gac ttc age gtc aag ctg ggc gat ttc teg atg aac ggc 1248 
Gly Ala Gly Asp Phe Ser Val Lys Leu Gly Asp Phe Ser Met Asn Gly 
405 410 415 



ate ggc acc gcc acg ttc ggc gcc ate ate ctg tac gcc ctg ctg ggc 
He Gly Thr Ala Thr Phe Gly Ala He He Leu Tyr Ala Leu Leu Gly 



1296 
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420 

ctg gcg cgt cgc cgc tga 
Leu Ala Arg Arg Arg * 
435 



425 



430 



1314 



30 



<210> 74 
<211> 437 
10 <212> PRT 

<213> Bordetella pertussis 

<400> 74 

Met Ser Asn Thr Tyr Phe Pro Arg Trp Arg Leu Ala Asp Asp Thr Val 
15 1 5 10 is 

Pro Gly Ala Val He Ala Pro Asp Glu Arg Leu Ser Trp Pro Lys Asn 

20 25 30 

He Ala Met Gly Ala Gin His Val Val Ala Met Phe Gly Ser Thr Val 

on 35 40 45 

ZV Leu Ala Pro Leu Leu Met Gly Phe Asp Pro Asn Val Ala He Leu Met 
50 55 60 

Ser Gly He Gly Thr Leu He Phe Phe Leu Phe Val Gly Gly Ara Val 
65 70 75 -80 

Pro Ser Tyr Leu Gly Ser Ser Phe Ala Phe He Gly Gly Val Val Ala 
^ 85 90 95 

Val Thr Gly Tyr Val Ala Pro Gly Ala Asn Ala Asn He Gly Val Ala 

100 105 110 

Leu Gly Ala He He Ala Cys Gly Leu Val Tyr Ala Leu He Gly Leu 

H5 120 125 

Val Val Trp Ala Ala Ser Ala Arg Gly Asn Gly Ala Arg Trp He Glu 

130 135 140 

Ala Met Met Pro Pro Val Val Thr Gly Ala Val Val Ala Val He Gly 
145 150 155 160 

Leu Asn Leu Ala Pro He Ala Ala Lys Gly Ala Met Gly Ser Ser Gly 
i:> 165 170 175 

Phe Glu Ala Ser Met ala Leu Met Thr He Leu Cys Val Gly Gly He 

180 185 190 

Ala Val Tyr Thr Arg Gly Met Val Gin Arg Leu Leu lie Leu Val Gly 

195 200 205 

Leu Val Leu Ala Cys Val He Tyr Ala Val Cys Ala Asn Gly Leu Gly 

210 215 220 

Leu Gly Ala Pro Met Asp Phe Ala Lys Val Ala Ala Ala Pro Trp Phe 
225 230 235 240 

Gly Leu Pro Ser Phe Ala Ala Pro Val Phe Glu Pro Gin Ala Met Gly 

245 250 255 

Leu He Val Pro Val Ala He He Leu Val Ala Glu Asn Leu Gly His 

260 265 270 

Val Lys Ala Val Ala Ala Met Thr Gly Gin Asp Leu Asp Arg Tyr Val 

275 280 285 

Gly Arg Ala Phe Val Gly Asp Gly Val Ala Thr Met Val Ser Gly Ala 

2^0 295 300 

Val Gly Gly Thr Gly Val Thr Thr Tyr Ala Glu Asn He Gly Val Met 
305 310 315 320 

Ala Val Thr Arg He Tyr Ser Thr Leu Val Phe Val Val Ala Ala Val 
20 325 330 335 

He Ala Leu Val Leu Gly Phe Ser Pro Lys Phe Gly Ala Leu He Gin 

340 345 350 

Thr He Pro Gly Pro Val Leu Gly Gly Met Ser Val Val Val Phe Gly 

355 360 365 

Leu He Ala He Ala Gly Ala Arg He Trp Val Val Asn Gin Val Asp 



40 



45 



50 



60 



72 



WO 00/37493 



370 



PCT/EP99/10297 



37 5 3RD 
Phe Ser Asp Asn Arg Asn Leu He Val Ala Ala Val Thr Leu Val Leu 

395 400 



Gly Ala Gly Asp Phe Ser Val Lys Leu Gly Asp Pne Ser Met Asn Gly 
He Gly Thr Ala Thr Phe Gly Ala lie ill Leu Tyr Ala Leu Leu Gly 

Leu Ala Arg Arg Arg 5 430 

435 

<210> 75 
<211> 1536 
<212> DNA 

<213> Bordetella pertussis 

<220> 
<221> CDS 

<222> (1) . . . (1536) 

£? 2<1s h «e & Sf S| ?S 22 £? S3 IS ?2 ES 22 
S SS 22 IS S! 22 2? 22 £ I?= 22 22 S ?« 2?J a; 

20 25 3*0 

til Gly A^ IS Sa S2 ?ie I?* ??* T Ct * " C gtC * cc * tc 

y ftxg ser Ala Ala Glu lie Glu Gly Leu Asn Gin Val Ala Val 

J3 40 45 

SI IS ?2 SS S 22 111 IS 22 SS ST y 22 22 IS SS IS 19 

55 60 

22 Si S 1" S£ IS 22 & S! ?3 p" £ IK S 22- 29 
22 22 SS 22 22 S3 ?S 22 IS ?S S| ig S; 22 £ IK 28 

85 90 95 

SS & 22 IS 22 22 22 2x2 12 It; 22 22 IS 22 IS 33 



- 22 22 22 22 £? SJ S 22 IS IS 22 IS S£ 22 K 38 

115 120 125 

IS SS S2 IK 22 £ 22 22 SJ SI IS 22 SS X? J£ « 



is ?2 2?< s? ss 22= is r s ; s s: §2 ss 22 ss 12? - 



155 160 
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gcc ate gcg ctg acc acg ctg ggc gtg ctg ctg acc ctg gec ggc tgg 528 

Ala He Ala Leu Thr Thr Leu Gly Val Leu Leu Thr Leu Ala Gly Trp 

165 170 175 

5 ctg ttc gtg cgc cgc gcg gtg ctg cgc ccc ttg ctg gag gcc ggc cat 576 

Leu Phe Val Arg Arg Ala Val Leu Arg Pro Leu Leu Glu Ala Gly His 

180 185 190 

cat ttc gac cgc ate gcc gac ggc gac etc acc gcg cgc ate gag gtg 624 

10 His Phe Asp Arg He Ala Asp Gly Asp Leu Thr Ala Arg He Glu Val 
195 200 205 

cgc teg gcc aat gaa ate ggc gcg ctg ttc gcg gcg etc aag cgc atg 672 

Arg Ser Ala Asn Glu He Gly Ala Leu Phe Ala Ala Leu Lys Arg Met 
15 210 215 220 



20 



25 



45 



cag gaa ggc ctg acg cgc acc ate gcc gtc atg egg cgc ggc gtc gac 720 
Gin Glu Gly Leu Thr Arg Thr He Ala Val Met Arg Arg Gly Val Asp 
225 230 235 240 

gaa ate aac gtc ggc gcg gcc gag ate teg gcc ggc aac gcc aac ctg 768 
Glu He Asn Val Gly Ala Ala Glu lie Ser Ala Gly Asn Ala Asn Leu 
245 250 255 

tec age cgc acg gag gag cag gcc gcc gcc ctg gaa gag acc gcg gcc 816 
Ser Ser Arg Thr Glu Glu Gin Ala Ala Ala Leu Glu Glu Thr Ala Ala 
260 265 270 



acc atg gag gaa ctg gcc acc acg gtc aag cag aac gcc gac aat gcc 864 

30 Thr Met Glu Glu Leu Ala Thr Thr Val Lys Gin Asn Ala Asp Asn Ala 

275 280 285 

gcg cag gcc aat cag ctg gcc gcc gtc age atg cag gtg gcg cag cgc 912 

Ala Gin Ala Asn Gin Leu Ala Ala Val Ser Met Gin Val Ala Gin Arg 

35 290 295 300 

ggc ggc gag teg gtc gcg cag gtg gtg cag acc atg cac ggc ate tec 960 

Gly Gly Glu Ser Val Ala Gin Val Val Gin Thr Met His Gly He Ser 

305 310 315 320 

40 

gcg age teg cgc cag ate gcc gac ate gtc acc gtg ate gac ggc ate 1008 

Ala Ser Ser Arg Gin He Ala Asp He Val Thr Val He Asp Gly He 

325 330 335 

gcc ttc cag acc aat ate ctg gcg ctg aac gcc gcg gtc gag gcg gcg 1056 

Ala Phe Gin Thr Asn He Leu Ala Leu Asn Ala Ala Val Glu Ala Ala 

340 345 350 

cgc gcc ggc gaa cag ggc aag ggc ttc gcg gtg gtg gcg ggc gag gtg 1104 

50 Arg Ala Gly Glu Gin Gly Lys Gly Phe Ala Val Val Ala Gly Glu Val 

355 360 365 

cgc age ctg gcc cag cgc gcc gcg cag gcg gcc aag gag ate aag gcc 1152 

Arg Ser Leu Ala Gin Arg Ala Ala Gin Ala Ala Lys Glu He Lys Ala 

55 370 375 380 



60 



ctg ate gag age teg gtg gcg acg gtg cgc gcc ggc teg caa cag gtc 1200 
Leu He Glu Ser Ser Val Ala Thr Val Arg Ala Gly Ser Gin Gin Val 
385 390 395 400 
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gcc age gcc ggc ggc acc atg gac gag gtg gtg gcc teg gta cag cgc 1248 

Ala Ser Ala Gly Gly Thr Met Asp Glu Val Val Ala Ser Val Gin Arg 
405 4io 415 

gtg gcc gac ate atg ggg gag ate teg gcc gcc teg gcc cag cag gcc 1296 

Val Ala Asp He Met Gly Glu He Ser Ala Ala Ser Ala Gin Gin Ala 
4 20 425 430 



10 



20 



25 



40 



45 



50 



55 



60 



age ggc ate gac cag gtc age ctg gcg att teg caa atg gac gaa acc 
Ser Gly He Asp Gin Val Ser Leu Ala He Ser Gin Met Asp Glu Thr 
435 440 445 



gcc atg gaa gaa cag gcc cgc cac ctg gcg gcc gcg gcg gcg gtc ttc 
Ala Met Glu Glu Gin Ala Arg His Leu Ala Ala Ala Ala Ala Val Phe 
465 470 475 480 



Met 
1 


Leu 


Glu 


Arg 


He 
5 


Lys 


Val 


Arg 


Thr 


Cys 


Phe 


Leu 


Ala 


Val 


Leu 


Met 


Leu 


Ser 








20 










25 


Ala 


Gly 


Arg 


Ser 


Ala 


Ala 


Glu 


He 


Glu 






35 










40 




Asn 


Gin 


Val 


Asp 


Pro 


Leu 


Phe 


Glu 


Ala 




50 










55 






Ala 


Ala 


Thr 


Gin 


Phe 


Gin 


Arg 


Tyr 


Val 


65 










70 






Ala 


Ala 


Glu 


Leu 


Ala 


Ala 


Thr 


Leu 


Gin 










85 










Ser 


Val 


Leu 


Asp 


Glu 


Leu 


Ala 


Ala 


Ala 








100 










105 


Pro 


Ala 


Leu 


Ala 


Ala 


Met 


His 


Arg 


Ala 






115 










120 




Gin 


Arg 


Asp 


Met 


Glu 


Ala 


Phe 


Leu 


Ala 




130 










135 






Glu 


Val 


Arg 


Ser 


Gly 


Ala 


Glu 


Asp 


Thr 


145 










150 






Ala 


He 


Ala 


Leu 


Thr 


Thr 


Leu 


Gly 


Val 










165 








Leu 


Phe 


Val 


Arg 


Arg 


Ala 


Val 


Leu 


Arg 


His 






180 










185 


Phe 


Asp 


Arg 


He 


Ala 


Asp 


Gly 


Asp 



110 

Glu His Ala Phe 
125 



140 



170 175 
Pro Leu Leu Glu Ala Gly 
190 



1344 



acc cag cag aat gcc gcg ccg gtc gaa cag gcc gcg gcg gcg gcc acg 1392 
Thr Gin Gin Asn Ala Ala Leu Val Glu Gin Ala Ala Ala Ala Ala Thr 
15 450 455 460 



1440 



agg acg cag ggc ggc gcc arc ate gac gtc gcc gcc gcg ccg ctg gcc 1488 
Arg Thr Gin Gly Gly Ala lie He Asp Val Ala Ala Ala Pro Leu Ala 
485 490 495 

ggg ccg gcg ggc ggc cat gcc gcc ctg ccg ccg gcc gcg gcc cac tga 1536 
Gly Pro Ala Gly Gly His Ala Ala Leu Pro Pro Ala Ala Ala His * 
500 505 510 

30 <210> 76 

<211> 511 
<212> PRT 

<213> Bordetella pertussis 
35 <400> 76 

} He Lys Val Arg Thr Ala Met Val Ala Val Phe Ala 

10 15 
Gly Ala Leu Thr Trp Arg Asn 
30 

Gly Leu Asn Gin Val Ala Val 
45 

Ser Gly Ala Ala Gin Arg Gin 
60 

Asp Val Pro Lys Glu Pro Ala 

75 80 
Thr Arg Trp Arg Ala Tyr Gin 
90 95 
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45 







195 










200 










205 








Arg 


Ser 


Ala 


Asn 


Glu 


He 


Gly 


Ala 


Leu 


Phe 


Ala 


Ala 


Leu 


Lys 


Arg 


Met 




210 










215 










220 










Gin 


Glu 


Gly 


Leu 


Thr 


Arg 


Thr 


He 


Ala 


Val 


Met 


Arg 


Arg 


Gly 


Val 


Asp 


225 










230 










235 










240 


Glu 


He 


Asn 


Val 


Gly 


Ala 


Ala 


Glu 


He 


Ser 


Ala 


Gly 


Asn 


Ala 


Asn 


Leu 










245 










250 








255 




Ser 


Ser 


Arg 


Thr 


Glu 


Glu 


Gin 


Ala 


Ala 


Ala 


Leu 


Glu 


Glu 


Thr 


Ala 


Ala 








260 










265 










270 






Thr 


Met 


Glu 


Glu 


Leu 


Ala 


Thr 


Thr 


Val 


Lys 


Gin 


Asn 


Ala 


Asp 


Asn 


Ala 






275 










280 








285 








Ala 


Gin 


Ala 


Asn 


Gin 


Leu 


Ala 


Ala 


Val 


Ser 


Met 


Gin 


Val 


Ala 


Gin 


Arg 




290 










295 










300 










Gly 


Gly 


Glu 


Ser 


Val 


Ala 


Gin 


Val 


Val 


Gin 


Thr 


Met 


His 


Gly 


He 


Ser 


305 










310 










315 








320 


Ala 


Ser 


Ser 


Arg 


Gin 


He 


Ala 


Asp 


He 


Val 


Thr 


Val 


He 


Asp 


Gly 


lie 










325 










330 










335 




Ala 


Phe 


Gin 


Thr 


Asn 


He 


Leu 


Ala 


Leu 


Asn 


Ala 


Ala 


Val 


Glu 


Ala 


Ala 








340 










345 










350 






Arg 


Ala 


Gly 


Glu 


Gin 


Gly 


Lys 


Gly 


Phe 


Ala 


Val 


Val 


Ala 


Gly 


Glu 


Val 






355 










360 










365 








Arg 


Ser 


Leu 


Ala 


Gin 


Arg 


Ala 


Ala 


Gin 


Ala 


Ala 


Lys 


Glu 


He 


Lys 


Ala 




370 










375 










380 










Leu 


He 


Glu 


Ser 


Ser 


Val 


Ala 


Thr 


Val 


Arg 


Ala 


Gly 


Ser 


Gin 


Gin 


Val 


385 










390 










395 








400 


Ala 


Ser 


Ala 


Gly 


Gly 


Thr 


Met 


Asp 


Glu 


Val 


Val 


Ala 


Ser 


Val 


Gin 


Arg 










405 










410 










415 




Val 


Ala 


Asp 


He 


Met 


Gly 


Glu 


He 


Ser 


Ala 


Ala 


Ser 


Ala 


Gin 


Gin 


Ala 








420 










425 










430 






Ser 


Gly 


He 


Asp 


Gin 


Val 


Ser 


Leu 


Ala 


He 


Ser 


Gin 


Met 


Asp 


Glu 


Thr 






435 










440 










445 








Thr 


Gin 


Gin 


Asn 


Ala 


Ala 


Leu 


Val 


Glu 


Gin 


Ala 


Ala 


Ala 


Ala 


Ala 


Thr 




450 










455 










460 










Ala 


Met 


Glu 


Glu 


Gin 


Ala 


Arg 


His 


Leu 


Ala 


Ala 


Ala 


Ala 


Ala 


Val 


Phe 


465 










470 










475 










480 


Arg 


Thr 


Gin 


Gly 


Gly 


Ala 


He 


lie 


Asp 


Val 


Ala 


Ala 


Ala 


Pro 


Leu 


Ala 










485 










490 










495 




Gly 


Pro 


Ala 


Gly 


Gly 


His 


Ala 


Ala 


Leu 


Pro 


Pro 


Ala 


Ala 


Ala 


His 










500 










505 










510 
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25 



30 



35 



40 

<210> 77 

<211> 477 

<212> DNA 

<213> Bordetella pertussis 

<220> 

<221> CDS 

<222> (1) . . . (477) 

50 <400> 77 

atg tct gcc att cct ttg acc gtg cgc ggg gcc gag cgc ttg cag caa 4 8 

Met Ser Ala He Pro Leu Thr Val Arg Gly Ala Glu Arg Leu Gin Gin 
15 10 15 

55 gaa ctg cat egg ctt aag acc gtt gag cgt cct gcg gtg ate age gcc 96 

Glu Leu His Arg Leu Lys Thr Val Glu Arg Pro Ala Val lie Ser Ala 
20 25 30 

att gcg gag gcg cgt gcg cag ggt gat ttg teg gaa aat gcc gag tac 144 

60 He Ala Glu Ala Arg Ala Gin Gly Asp Leu Ser Glu Asn Ala Glu Tyr 
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10 



15 



30 



35 



40 



50 



35 



40 45 



a ?f C C9C 933 C9C Cag ggc ttc atc 9 aa c 9g atc tec gaa 

Asp Ala Ala Arg Glu Arg Gin Gly Phe He Glu Gly Arg lie Ser Glu 

50 55 60 

etc gag ggc acg ctt teg aac gcg cac etc atc gat cca acg gcg etc 
Leu Glu Gly Thr Leu Ser Asn Ala His Leu He Asp Pro Thr Ala Leu 
65 70 75 so 

gac gee gaa ggc cgt gee gtg ttc ggc gcg acc gtg gaa atc gaa gac 
Asp Ala Glu Gly Arg Ala Val Phe Gly Ala Thr Val Glu He Glu Asp 
85 90 95 

etc gac teg ggc gac cgc ctg acc tac cag atc gtg ggc gac gtc gaa 
Leu Asp Ser Gly Asp Arg Leu Thr Tyr Gin He Val Gly Asp Val Glu 
100 105 no 



gee ctg atc ggc aaa tec gag ggc gat gtg gtc gaa gtg aag gtg ccg 
Ala Leu He Gly Lys Ser Glu Gly Asp Val Val Glu Val Lys Val Pro 

iJ L> 135 14 q 



2? S ? ° gC ga9 ta ° 953 gtc atc ggt gtg cgt tat etc tga 
Ala Gly Val Arg Glu Tyr Glu Val He Gly Val Arg Tyr Leu * 
145 150 155 



<210> 78 
<211> 158 
<212> PRT 

<213> Bordetella pertussis 



<400> 78 

Met Ser Ala He Pro Leu Thr Val Arg Gly Ala Glu Arg Leu Gin Gin 

5 10 15 

Glu Leu His Arg Leu Lys Thr Val Glu Arg Pro Ala Val He Ser Ala 

20 25 30 

He Ala Glu Ala Arg Ala Gin Gly Asp Leu Ser Glu Asn Ala Glu Tyr 

35 40 45 

Asp Ala Ala Arg Glu Arg Gin Gly Phe He Glu Gly Arg He Ser Glu 

iU 55 60 

Leu Glu Gly Thr Leu Ser Asn Ala His Leu He Asp Pro Thr Ala Leu 

5 70 75 80 

Asp Ala Glu Gly Arg Ala Val Phe Gly Ala Thr Val Glu He Glu Asp 

85 90 95 

Leu Asp Ser Gly Asp Arg Leu Thr Tyr Gin He Val Gly Asp Val Glu 

100 105 HO 

Ala Asp He Lys Ser Asn Leu He Ser Val Ser Ser Pro Val Ala Arg 

115 120 125 

Ala Leu He Gly Lys Ser Glu Gly Asp Val Val Glu Val Lys Val Pro 
JJ 1JU 135 140 

Ala Gly Val Arg Glu Tyr Glu Val He Gly Val Arg Tyr Leu 
xq * 150 155 

<210> 79 
60 <211> 951 



192 



240 



288 



336 



20 lit I™ f 9 c Ctg att tCg gtc tcc a 9° cc 9 9*9 9 CC ^c 384 

2U Ala Asp lie Lys Ser Asn Leu He Ser Val Ser Ser Pro Val Ala Arq 

115 120 125 



432 



477 



77 



10 
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<212> DNA 

<213> Bordetella pertussis 

<220> 

<221> CDS 

<222> (1) ... (951) 

<400> 79 

atg aac acc cat aag cat gcc cga ttg acc ttc eta cgt cga etc gaa 48 

Met Asn Thr His Lys His Ala Arg Leu Thr Phe Leu Arg Arg Leu Glu 

1 5 10 15 



20 



25 



30 



40 



45 



50 



atg gtc cag caa ttg ate gcc cat caa gtt tgt gtg cct gaa gcg gcc 96 
Met Val Gin Gin Leu He Ala His Gin Val Cys Val Pro Glu Ala Ala 

25 30 



15 20 



cgc gcc tat ggg gtc acc gcg ccg act gtg cgc aaa tgg ctg ggc cgc 14 4 

Arg Ala Tyr Gly Val Thr Ala Pro Thr Val Arg Lys Trp Leu Gly Arg 
35 40 45 

ttc ctg get cag ggc cag gcg ggc ttg gcc gat gcg tec teg cgc ccg 192 
Phe Leu Ala Gin Gly Gin Ala Gly Leu Ala Asp Ala Ser Ser Arg Pro 
50 55 60 

acg gtc teg ccc cga gcg att gcg ccg gcc aag gcg ctg get ate gtg 240 
Thr Val Ser Pro Arg Ala He Ala Pro Ala Lys Ala Leu Ala He Val 
65 70 75 80 

gag ctg cgc cgc aag egg ctg acc caa gcg cgc ate gcc cag gcg ctg 288 
Glu Leu Arg Arg Lys Arg Leu Thr Gin Ala Arg He Ala Gin Ala Leu 
85 90 95 



ggc gtg tea gcc age acc gtc age cgc gtc ctg gcc cgc gcc ggt ctg 336 
Gly Val Ser Ala Ser Thr Val Ser Arg Val Leu Ala Arg Ala Gly Leu 

105 HO 



35 100 



teg cac ctg gcc gac ctg gag ccg gcc gag ccg gtg gtg cgc tac gag 384 
Ser His Leu Ala Asp Leu Glu Pro Ala Glu Pro Val Val Arg Tyr Glu 
115 120 125 

cat cag gcc ccc ggc gat ctg ctg cac ate gac ate aag aag ctg gga 432 
His Gin Ala Pro Gly Asp Leu Leu His He Asp He Lys Lys Leu Gly 
130 135 140 

cgt ate cag cgc cct ggc cac egg gtc acg ggc aac cga cgc gat acc 480 
Arg He Gin Arg Pro Gly His Arg Val Thr Gly Asn Arg Arg Asp Thr 
145 150 155 160 

gtt gag ggg gcc ggc tgg gac ttc gtc ttc gtg gcc ate gat gac cac 528 
Val Glu Gly Ala Gly Trp Asp Phe Val Phe Val Ala He Asp Asp His 
165 170 175 



gcc cgc gtg gcc ttc acc gac ate cac ccc gac gag cgc ttc ccc age 57 6 

Ala Arg Val Ala Phe Thr Asp He His Pro Asp Glu Arg Phe Pro Ser 

185 190 



55 180 



60 



gcc gtc cag ttc etc aag gac gca gtg gcc tac tac cag cgc ctg ggc 62 4 

Ala Val Gin Phe Leu Lys Asp Ala Val Ala Tyr Tyr Gin Arq Leu Glv 
195 200 205 
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gtg acc ate cag cgc ttg etc acc gac aat ggc teg gec ttt cgc age 672 

Val Thr He Gin Arg Leu Leu Thr Asp Asn Gly Ser Ala Phe Arg Ser 
210 215 220 

cgc gec ttc gec gcg ctg tgc cat gag ctg ggc ate aag cac cgc ttt 720 

Arg Ala Phe Ala Ala Leu Cys His Glu Leu Gly He Lys His Arq Phe 
225 230 235 240 

acc cga cct tac cgc cca cag acc aat ggc aag gec gaa cgc ttc ate 768 

Thr Arg Pro Tyr Arg Pro Gin Thr Asn Gly Lys Ala Glu Arg Phe He 
245 250 255 



cag teg gec ttg cgt gag tgg get tac get cac acc tac cag aac tec 816 
Gin Ser Ala Leu Arg Glu Trp Ala Tyr Ala His Thr Tyr Gin Asn Ser 
15 260 265 270 



20 



25 



40 



caa cac cga gee gat gee atg aaa tec tgg eta cac cac tac aac tgg 864 
Gin His Arg Ala Asp Ala Met Lys Ser Trp Leu His His Tyr Asn Trp 
275 280 285 

cat cga ccc cac caa ggc ate ggg cgc get gta ccc ate tec aga etc 912 
His Arg Pro His Gin Gly He Gly Arg Ala Val Pro He Ser Arq Leu 
290 295 300 

aac ctg gac gaa tac aac eta ttg aca gtt cac acc tag 951 
Asn Leu Asp Glu Tyr Asn Leu Leu Thr Val His Thr * 
305 310 315 



30 <210> 80 

<211> 316 
<212> PRT 

<213> Bordetella pertussis 

35 <400> 80 

Met Asn Thr His Lys His Ala Arg Leu Thr Phe Leu Arg Arg Leu Glu 

15 10 15 

Met Val Gin Gin Leu He Ala His Gin Val Cys Val Pro Glu Ala Ala 

20 25 30 

Arg Ala Tyr Gly Val Thr Ala Pro Thr Val Arg Lys Trp Leu Gly Arg 

35 40 45 

Phe Leu Ala Gin Gly Gin Ala Gly Leu Ala Asp Ala Ser Ser Arq Pro 

50 55 60 

Thr Val Ser Pro Arg Ala lie Ala Pro Ala Lys Ala Leu Ala lie Val 
45 65 70 75 80 

Glu Leu Arg Arg Lys Arg Leu Thr Gin Ala Arg lie Ala Gin Ala Leu 

85 90 95 

Gly Val Ser Ala Ser Thr Val Ser Arg Val Leu Ala Arg Ala Gly Leu 

<n o „■ 100 105 110 

Ser His Leu Ala Asp Leu Glu Pro Ala Glu Pro Val Val Arg Tyr Glu 

115 120 125 

His Gin Ala Pro Gly Asp Leu Leu His He Asp lie Lys Lys Leu Gly 

130 135 140 

Arg lie Gin Arg Pro Gly His Arg Val Thr Gly Asn Arg Arg Asp Thr 

55 145 150 155 160 

Val Glu Gly Ala Gly Trp Asp Phe Val Phe Val Ala He Asp Asp His 

165 170 175 

Ala Arg Val Ala Phe Thr Asp He His Pro Asp Glu Arg Phe Pro Ser 

180 185 190 

Ala Val Gin Phe Leu Lys Asp Ala Val Ala Tyr Tyr Gin Arg Leu Gly 
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Ala Phe Arg Ser 

Lys His Arg Phe 
240 

Glu Arg Phe lie 
255 

Tyr Gin Asn Ser 
270 
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MX S 
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lie 
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Asn 


Leu 


Asp 


Glu 


Tyr 
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Leu 


Leu 


Thr 


Val 


His 


Thr 


305 










310 










315 






<210> 


81 
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1851 




















<212> 


DNA 



















285 

lie Ser Arg Leu 



20 <213> Bordetella pertussis 



<220> 

<221> CDS 

<222> (1) . . . (1851) 

<400> 81 

atg gac ttg gta gtt cgt gac acc gac acg cgc tgg tec acg ctg etc 48 

Met Asp Leu Val Val Arg Asp Thr Asp Thr Arg Trp Ser Thr Leu Leu 

1 5 10 15 

gac gac aag ate cgc acc ate egg gaa age cgc agg caa ctg ate caa 96 
Asp Asp Lys He Arg Thr He Arg Glu Ser Arg Arg Gin Leu He Gin 
20 25 30 



etc age gcg gtc gtg aca teg gtg ctg aac gee tat gec gcg cag gec 
Leu Ser Ala Val Val Thr Ser Val Leu Asn Ala Tyr Ala Ala Gin Ala 
35 40 45 



gec atg tac gag gaa age cgc aac gac ggt cgc ggc ttc gec ate tac 
Ala Met Tyr Glu Glu Ser Arg Asn Asp Gly Arg Gly Phe Ala He Tyr 
115 120 125 



144 



gag cgc gga cac gtc act acc ggc gee gee aag ggc atg gcg cgt gtc 192 
Glu Arg Gly His Val Thr Thr Gly Ala Ala Lys Gly Met ala Arg Val 
50 55 60 



tgg ctg aac cat etc gac ctg gga ccg cgc cgc gtc gec ttc gec tat 24 0 

Trp Leu Asn His Leu Asp Leu Gly Pro Arg Arg Val Ala Phe Ala Tyr 
45 65 70 75 80 



gac gcg gaa ggc acc gtg ctg gee age acc aac ccc egg atg ate gac 288 

Asp Ala Glu Gly Thr Val Leu Ala Ser Thr Asn Pro Arg Met He Asp 

85 90 95 

egg gac etc tec ggg ate cgc gac ttc aag ggc egg ccg etc gec gee 336 

Arg Asp Leu Ser Gly He Arg Asp Phe Lys Gly Arg Pro Leu Ala Ala 

100 105 no 



384 



*H o C9 o Ct S CC Ctg gaC gag zcc gcc ca 9 at S <=ga cac gee tat ttc gtg 432 
OU Pro Ser Pro Leu Asp Glu Ser Ala Gin Met Arg His Ala Tyr Phe Val 
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130 135 140 

tac ttc ccc gcg tgg aag tgg gtt etc gec ate tec gat age tea caa 480 
Tyr Phe Pro Ala Trp Lys Trp Val Leu Ala He Ser Asp Ser Ser Gin 
145 150 155 160 

gee ate ate gac aag gtt gee gee cag aaa gec aac atg att gee gcg 528 
Ala He He Asp Lys Val Ala Ala Gin Lys Ala Asn Met lie Ala Ala 
165 170 175 

ata gac egg aac ctg teg gag ctg egg etc age cgc cat ggt ttc gtg 576 
He Asp Arg Asn Leu Ser Glu Leu Arg Leu Ser Arg His Gly Phe Val 
180 185 190 

ttc gtg gtt gcg gac gat ggc acg gtg ate gtg ccg cca ccc cca teg 624 
Phe Val Val Ala Asp Asp Gly Thr Val He Val Pro Pro Pro Pro Ser 
195 200 205 

gee gec egg ctg ctg gac teg aca gac gtc gaa teg gga egg gta ttg 672 
Ala Ala Arg Leu Leu Asp Ser Thr Asp Val Glu Ser Gly Arg Val Leu 
210 215 220 

cat teg atg ctt gec gaa ate teg tct ace cgc ggc ctg acg ttg cgc 720 
His Ser Met Leu Ala Glu He Ser Ser Thr Arg Gly Leu Thr Leu Arg 
25 225 230 235 240 
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35 
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55 



ttt acc aac ggc gaa age gee tgg cag ate gac gee ctg cga tac aag 768 

Phe Thr Asn Gly Glu Ser Ala Trp Gin He Asp Ala Leu Arg Tyr Lys 
245 250 255 

ccg ctg cat tgg acc ate ate ggt gtc gtt ccc gag ccg gac ctg acc 816 

Pro Leu His Trp Thr He lie Gly Val Val Pro Glu Pro Asp Leu Thr 
260 265 270 

gac ccg gca cag aat ctg gtg cgc egg cag gca ctg ate ttc gee gee 864 

Asp Pro Ala Gin Asn Leu Val Arg Arg Gin Ala Leu He Phe Ala Ala 

275 280 285 

acc ttg ctg gec ggg ctg atg ctg gca tgg gtg gtg gcg gtg cgc ate 912 

Thr Leu Leu Ala Gly Leu Met Leu Ala Trp Val Val Ala Val Arg He 
290 295 300 



gee egg ccg ttg gcg caa ctg age aac tac get cgc cag ctt ccc acc 960 
Ala Arg Pro Leu Ala Gin Leu Ser Asn Tyr Ala Arg Gin Leu Pro Thr 
45 305 310 315 320 



cag gac etc acc gag ccg ate egg gtt ccg ccg teg gtg gca tgc ctg 1008 

Gin Asp Leu Thr Glu Pro He Arg Val Pro Pro Ser Val Ala Cys Leu 
325 330 335 

ccg cgc egg egg cgc gac gaa gtc gga cag etc gee gaa teg ttc ctg 1056 

Pro Arg Arg Arg Arg Asp Glu Val Gly Gin Leu Ala Glu Ser Phe Leu 
340 345 350 

ttc atg aac gaa cag ctg cac cac aat gtg egg gec ctg atg gcg cag 1104 

Phe Met Asn Glu Gin Leu His His Asn Val Arg Ala Leu Met ala Gin 

355 360 365 



ata teg aac cgc gaa cgc etc gaa age gaa ttg age ate gee cgc tec 
OU He Ser Asn Arg Glu Arg Leu Glu Ser Glu Leu Ser He Ala Arg Ser 
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370 375 



380 



r?n ? Zt r tg T Ctt CCC Cag Ccg ttg ccc gat 9cg gcc acq cgc 1200 

lie Gin Leu Gly Leu Leu Pro Gin Pro Leu Pro Asp Ala Ala Thr Aro 

385 390 395 400 

ggc age cag ttg cgt gcc etc atg tac ccg gcc egg gaq qtc act aaa iCMff 
Gly Ser Gin Leu Arg Ala Val Met Tyr Pro Ala Arg Glu Val Glv Glv 
405 410 4il 

? at 11° l aC 930 ta ° ttC gtg Ctg gca aac ? aa ^ ct< 3 tgc ttt gcc 1296 
Asp Phe Tyr Asp Tyr Phe Val Leu Ala Asp Gly Arg Leu Cys Phe Ala 

420 425 430 

ate ggc gac gta tec gga aaa ggc gtg ccc gcg gcc ctg ttc atg gcc 1344 
lie Gly Asp Val Ser Gly Lys Gly Val Pro Ala Ala Leu Phe Met ala 
435 440 445 

??f w'f 3 k C t tg ^ a C9C agC gtg gcg 9 aa 5 aa 9 a 9 cac 9 ac c <=<3 1392 

lie Val Arg Thr Leu He Arg Ser Val Ala Glu Glu Glu His Asp Pro 

450 455 460 



ggc gcc ate gcc ace aag gtg aac cac cgt ctg gcc gag aac aac ccc 

5i£ 3 Thr LyS Val Asn His Ar Q Leu Aia Glu Asn Asn Pro 

25 465 470 475 480 



1440 



1536 



1584 



aag ctg atg ttt gtc ace ttg ctg ata ggc gtc ttc acc ccg gaa aca 1488 
Lys Leu Met Phe Val Thr Leu Leu He Gly Val Phe Thr Pro Glu Thr 
485 490 495 

ggc gcc ctg gcc tgg gtc aac gcc ggc cac ccg ccg ccg ctg etc ate 
Gly Ala Leu Ala Trp Val Asn Ala Gly His Pro Pro Pro Leu Leu He 
500 505 510 

gac gaa cgt ggc gag gtc cgc ctg ctt caa gga age age ggc gcg gcc 
Asp Glu Arg Gly Glu Val Arg Leu Leu Gin Gly Ser Ser Gly Ala Ala 
515 520 525 

AC\ ^ gC H? C ?, tg Ctg gac aac ga 9 aca tat tcc acc ctg age acc acc ttg 1632 
Cys Gly Val Leu Asp Asn Glu Ala Tyr Ser Thr Leu Ser Thr Thr Leu 
530 535 540 

p™ HZ r?° 3 u C o° 9 ? tg gtC gCg tt:t acc <? ac 9gc gtc acc gaa gcc 1680 
Pro Asn Gly Thr Ser Leu Val Ala Phe Thr Asp Gly Val Thr Glu Ala 
45 545 550 555 560 

S ac 2? c ~ gc gcc cag tat ggt cfc g cc g °gg ct g gtc gcc ctg 1728 

He His Gly Gly Cys Ala Gin Tyr Gly Leu Pro Arg Leu Val Ala Leu 
565 570 575 

atg cag ggc gcg ccg cac gca gcg gcc gaa etc ate gag cac att ctg 1776 
Met Gin Gly Ala Pro His Ala Ala Ala Glu Leu He Glu His He Leu 
580 585 590 

I a o ?l a * gc ? aa t 5 c gcc gcc gat tcc g aa caa tcc g ac gat etc i824 

His Asp Leu Arg Glu Phe Ala Ala Asp Ser Glu Gin Ser Asp Xsp Leu 
595 600 605 

acc ate ate gcc att cat cgc cca tga , fi!;l 
60 Thr He He Ala He His Arg Pro * 
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<210> 82 
<211> 616 
<212> PRT 

<213> Bordetella pertussis 
<400> 82 

Met Asp Leu Val Val Arg Asp Thr Asp Thr Arg Trp Ser Thr Leu Leu 

15 10 15 

Asp Asp Lys He Arg Thr He Arg Glu Ser Arg Arg Gin Leu He Gin 

20 25 30 

Leu Ser Ala Val Val Thr Ser Val Leu Asn Ala Tyr Ala Ala Gin Ala 
l-> 35 40 45 

Glu Arg Gly His Val Thr Thr Gly Ala Ala Lys Gly Met ala Arq Val 

50 55 60 

Trp Leu Asn His Leu Asp Leu Gly Pro Arg Arg Val Ala Phe Ala Tyr 
65 70 75 80 

Asp Ala Glu Gly Thr Val Leu Ala Ser Thr Asn Pro Arg Met He Aso 

85 90 95 

Arg Asp Leu Ser Gly He Arg Asp Phe Lys Gly Arg Pro Leu Ala Ala 

100 105 110 

Ala Met Tyr Glu Glu Ser Arg Asn Asp Gly Arg Gly Phe Ala He Tyr 

115 120 125 

Pro Ser Pro Leu Asp Glu Ser Ala Gin Met Arg His Ala Tyr Phe Val 

130 135 140 

Tyr Phe Pro Ala Trp Lys Trp Val Leu Ala lie Ser Asp Ser Ser Gin 
145 150 155 160 

Ala He He Asp Lys Val Ala Ala Gin Lys Ala Asn Met He Ala Ala 

165 170 175 

He Asp Arg Asn Leu Ser Glu Leu Arg Leu Ser Arg His Gly Phe Val 

180 185 190 

Phe Val Val Ala Asp Asp Gly Thr Val He Val Pro Pro Pro Pro Ser 

195 200 205 

Ala Ala Arg Leu Leu Asp Ser Thr Asp Val Glu Ser Gly Arg Val Leu 

210 215 220 

His Ser Met Leu Ala Glu He Ser Ser Thr Arg Gly Leu Thr Leu Arg 
225 230 235 240 

Phe Thr Asn Gly Glu Ser Ala Trp Gin He Asp Ala Leu Arg Tyr Lys 

245 250 255 

Pro Leu His Trp Thr He He Gly Val Val Pro Glu Pro Asp Leu Thr 

260 265 270 

Asp Pro Ala Gin Asn Leu Val Arg Arg Gin Ala Leu He Phe Ala Ala 
45 275 280 285 

Thr Leu Leu Ala Gly Leu Met Leu Ala Trp Val Val Ala Val Arq He 

290 295 300 

Ala Arg Pro Leu Ala Gin Leu Ser Asn Tyr Ala Arg Gin Leu Pro Thr 
305 310 315 320 

Gin Asp Leu Thr Glu Pro He Arg Val Pro Pro Ser Val Ala Cys Leu 

325 330 335 

Pro Arg Arg Arg Arg Asp Glu Val Gly Gin Leu Ala Glu Ser Phe Leu 

340 345 350 

Phe Met Asn Glu Gin Leu His His Asn Val Arg Ala Leu Met ala Gin 
->-> 355 360 365 

He Ser Asn Arg Glu Arg Leu Glu Ser Glu Leu Ser He Ala Arg Ser 

370 375 380 

He Gin Leu Gly Leu Leu Pro Gin Pro Leu Pro Asp Ala Ala Thr Arq 
385 390 395 400 

Gly Ser Gin Leu Arg Ala Val Met Tyr Pro Ala Arg Glu Val Gly Gly 
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